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PUBLIC NOTICES 


Director - General, 


e 
oe India Store Department, Branch 
No. 15, Belvedere-road, Lambeth, 8.E. 1, 
invites TENDERS for: 





1. STERL DIVISION PLATES fer INDIA- 
BUBBER SPRINGS for COVERED 
WAGONS. 

2. LATHES, COMBINATION SORBET. Herbert 


No. 3 and No. Ng simi 
. LOCOMOTIVES. 


1 
ay Goobs SiR Ake VANS, No. 13. 


Eew 















Tenders on the h March, 1925, for No. 1. 
on Tike 17 ch March. Te28. A No, 2, and‘on the 20th 
March, 1925, for Nos. 3 and 4. 

Tender forms obtainable from above. 8511 
ivil Engineer uired 
by_the G boa ptt YY? 
for the PUBLIC WORKS D vARTM 





temporary pealfiny 


for three years ary 
Micer selected and, if 


£400 a year. Free passage: for o' 
married, for his wife and family. Candidates, not 
over 35 years 


examina- 
tion for "be aM. y. B 
equivalent 






ede of bai work tod and 














referably s 
MICE. or hold eauivaient 
ions.—Apply at once by letter, 








MISREPRESENTATION. 


‘does ome Fail. 
Office 









hority to invite or receive 
om behalf of the Company pe 
himself as an Engineer 
any other” capacity in a 
pany. The Company regrets 
named c bave. malsied 














An Extra-High 





The Engineer 


PRINCIPAL CONTENTS OF 


Metallurgical Supplement. 


The British Steam Railway Locomotive 
from 1825 to 1924—No. 9. 


New Dock Equipment on on the Clyde—No. I. 
Report on New Titel Railways. 
The British Industries Fair—No. II. 

Proposed Submarine Tubular Railway. 




















Electricity in Mines. 
Four-Cycle Marine Oil Engine. 





THIS ISSUE. 


Pressure Boiler. 

















by his 
“8460 _ 


cmniooione t 
ow We Ag from the { 
CA THE REQUEST for APPLI- 
to be tnvited for the POSITION of LEC. 
IN oe ENGINEERING, whicb position 
February 20th. the iseve of this journal for 


a 
rR 





Seater and Central 


RAILWAY COMPANY. 
ared receive up to Noon on 
TENDERS for the KAY nf of -— 
eeaaoe AND WA 8 








208, each for No, 1 and 10s, each for 
(whieh — not be returned). 
i themselves to accept the 


| he 

~. 2 and & 
The Directors do net bind 

lowest or any Tender 


8. G. 8. YOUNG, 
Secretary 
OMices : 01, Petty France. 
Westminster, 5.W. 1. 
25th February. 1925 8408 


(ity, of Hall W ‘aterworks. 


The Corporation recetv 
TENDERS with full partic ~ FR for “tne PROV TSION 
and ERECTION of FOU te HIGH-PRESSURE STEAM 
SUPERHEATERS ‘of British manufacture, at the 
Springhead Pumping eoation 

Details and particulars, &c.. way be obtained from 


“Superheaters.”’ are to be 
addressed to the Chairman of the Water and Gas Com- 
mittee and delivered at the Town Clerk's Office not 
tater than Marea 13th, 1925. 

By Order, 
G B. NEWTON, 
City Water and Gas Engineer 
February, R486 





(‘orporation of Harwich. 
FACTORY SITE. 
The Corporation are prepared to LET on a Long or 
Short lease a SITE eminently suitable for a factory. 
The site is situate in wercourt and includes a 
chimney 250ft. in height. 
The site abuts upon the rai mer, gad River Oteur 
and the lease would include ike ‘right to use the 4 
in _— 1 —w 
Area about 
ioe. pestoainn a can be obtained from the under- 


PUBLIO NOTICES 


PUBLIC NOTICES 





’| Barking Town Urban District 


CORSE. 

OFFERS are INVIT fer _ a SECOND-HAND 
No. 4 PORTABLE PULAOMETER PUMP and 
BOILER as it lies at the Council's Yard, East-street, 
Barking. 

The pump can be inspected on application to the 
as torekeeper, Town Yard. Hast-street, 
Barkin Beeex, on any weekday between the hours 
of 7. 30 a.m. and 4 Le “4 -» and on Saturdays between 
9.30 a.m. and 12 n 

Form of Offer may ree obtained upon application to 
the Engineer and Surveyor to the Council, Public 
Offices, East-street, Barking. 

Offers are to be forwarded, 
provided for the purpose, so 
neer and Surveyor not tater than 8.30 
Prigey. the 13th March ne 

wunch do not vind , ete to accept the 
highest or any —— 


A = special y= 
to reach the Engi- 


a.m. on 


Order, 
H. SARGRE AVES 
Merk to the Council, 
Public Offices, 
Barking, Essex. 


23rd February, 1925 8480 





ondon and North - Eastern 
4 RAILWAY. 
The Directors are prepared to receive alternative 


TENDERS for the SUPPLY and ERECTION and 
SUPPLY only of STEEL WORK for the Renewal of 
Seven Bridges on the Riverside Branch, Newcastle. 
The contract comprises amongst other items about 
161 tons of steel work ip troughs ay ing, riveted 
up, painted, &c., deacri bed aon 
Drawings and specifications be and 
detailed quantities and forme of Tender obtained on 
perso application at the office of the Engineer, 
North. Eastern Area, York, 
Seal Tenders 


‘Tender for Seven 
Bridges, Riverside Branch, Newenstle,” at be 
and NE. Rly., 


received by = Joint pa L. 
Marylebone Station, London, N.W. 
16th March, i925, 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
zaune MALAREN. 
F. THURS 


Joint “Secretaries, 


1, by ‘9 am, on 


Secretary's Office, 
Marylebone Station 
24th February, 1925. 8500 


Metre litan Water Board. 
PROV ON OF 5 TON STEAM CRANE— 


The Metropolitan Water Board invite TENDERS 
for the SUPPLY, TESTING and SETTI 








sig 
A. J. HANSLIP WARD. ‘ « a ae ere a hee SHUN “ 
Town Cler capaci their 
Harwich, 20th February. 1925. 8458 Kirting street ust be made rome ~ 4,4 rms. which 
Y February opeatned 7m hy aeons “Motro. 
(Jounty Borough of Stoke on- politan Water i . New River Head, 173, Rose- 
TRENT bery-avenue, E.C.1, by personal application ( 
EL ICTTY DE awe 156) or upon ng @ stamped 
NTRACT NO. 2508 envelope. 
TENDERS are INVITED for Tenders, enclosed envelopes, addressed to 
StEAN PIPING, with WELDED FLANGES, | “ The Clerk, Metropolitan Water Board, New River 
VALVES, STEAM TRAPS, &c. (Section 1). i 173, bery-avenue, E.0. 1," and en 
w anne PIPES, VALVES, &c., of CAST IRON |“ sin for Crane,’” must ivered at the Lo 
ion 2). 


Tender forms and mae > obtainable from 
Borough Electrical Engineer, Peter’s Chambers, 


Stokesow Trent, on deposit of Py 
ete to be delivered rch 10th. 1925, to 
E. B. SHARPLEY, 


. Town Clerk. 
Town Hall, Stoke-on-Trent, bad 
February 23rd, 1925 8470 ~ 





h, 
Board do not bind themselves to nceept the 
lowest or any Tender. 
G. F. STRINGER. 


Clerk of the Board 
Offices of the Board, 
173, yo eT E.C. 1, 


17th February, 1 6410 





The Derwent Valley Water 


BOARD. 
PIPE TO FILTERS 


Roval State Fe Siam. 


Y¥ of BOGIES 
and UNDE CARRIAGES 


at his 
» the ist June, 
ers will be 


¥ in_ the opinion of the 
to the best interests of the Royal Siate 


whe Royal State et FN Seepectanens: 
PURAOCH. 
Cimtedetenee Geperal. 
nonsanenees prprecon, NEAR 
MAIN DEAINAGE WORKS. 


e Billesdon Rural Sistaiat 





viugton, 
three sections, of which 


vided through the Labour 
pomenss under tbe es: jaid down by the 


ployment 
“— is a condition of the grant {trom the above Com- 
mittee that an active start is made with the work by 
that the work at Evington is 
thin eight months and at Humberstone 


tone and Evington 


The Council do not bind themselves to accept the 
lowest or any Tender. 
W. EB. RICHARDSON, 
Clerk to tne Ocpaet.. 
18. New-street. Leicester. 851 


[ihe Urban District Council of 
a 


aeee of Refuse re of 





Due to the dadey 


Sta the Council wa FYERS 
200 " ONE 100 K.W Dinber. CURRY: x ? 
STEAM GENERATING 8E 


particulars will be supplied on application 
undersigned. 


W. T. HILDER, M.LE.E., 
Engineer and Manager. 
wr —° and Tramways Dept., 
——. Glam., 


February, 1925. 8463 








site TENDERS tor the LAYING of about To.00s 
ve 4 ‘or 

Yakbs of asin STEEL FERS, with boa 0.000 Singapore, Straits Settlements. 
and the VALVES, STREAM 0 . &¢., con- WATER PFT AR NESS. 

nected therewith. ASSISTANT EN 

fon and schedule of prices and copie VERIISEMEN', 

of the wings may be obtained on application to The Mantetpal Commiss' of Singapore RE. 
Mr. 8. B. Winser, M1.C.B., Engineer to the Board, | QUIRE an ASSISTANT WATER ENGINEER, age 
at these offices, on and after Monday, 0th March, on | 25-30, , on a Years” agreement, with 
payment of Two ome which will be ret d on ib must ve ® good tech 


receipt of « and the documents 
furnished by him 
Sealed Tenders, enciased in the envelope supplied 
with the documents, to be delivered later than 

Nine o'clock on Monday morning, the Merck 
The Board will not be bound to accems the lowest or 


0. B. STEWA 


RD. 
Clerk to the Board. 
Bamford, near Sheffield, 
23rd February, 1025. 8495 


any Tender. 





Great Indian Peninsula 
RAILWAY Coren. _ #8. Copthall-avenue. 


E.C. 2, invite ys 
VERTICAL BOILERS .............. Pee 5s. 
Tenders are ‘due | | re a.m. on 10th March, 1925. 
Tender forms obtainable at above address. Fees not 
returnable. 





[Jrban Distriet Council 


of | works 
AVANT (HANTS). 
EXTENSION oF Mae DRAINAGE WORKS OF 


ume) PLOYMENT wena. 
REL, 


The Urban phent Seeies 
TENDERS from A experienced 

tractors for the iN of the WORKS. 

and Cast iron Sewers, 

Manholes, Cast Iron 


and b 
pettention, jn, in writing, 
—. 8.W., and 


i documenta ‘em be returned to 
On production . ee for 
may i the plans 


employment Gran 


contract. 


Noon on 14th More 
The lowest or 
accepted, and the 


1925. 
y Tender ee ot mpoeenett y te 


te hin ork is subject 
to” the —- aE ialeter r 4 Health and the 
Unemploymen ts Committee. 
Dated this i7te 1" of February, 1025. 
(By Order), 
E. Lqmacnogs. 
Solicitor — Clerk to the Council. 
Couneil Offices 


Havant, Hants, " gs79 





estimating, 
~ — of wetet supply. Preference will be given 
Assistant who the examination of 
the “Tastitation of yf Engineers as Assoc. M. inst, 
EB. The Tb ination of the Institu- 
tion of Municipal and "county Engineers will be an 
yan 


Salary 6400 dollars for the first, 5700 dollars for 
the second, 6000 dollars for the third, and 6300 dollars 
for the fourth year, paid monthly in dollars, the 
cw the Colony, the value of the dollar being 
two shillings FA ne a wet sterling. The pay of the 

ihe firet year at this rate would be 
£630. Such local transport 


time to be sanct 
will be Free passage will 
half-pay during the voyage out. 
date must pass a L. ~y ag 

Applications, stating whether or single, 
age, and place of birth, and giving sdetails of educa 


tion, joulariy in water 
, and referring A pe the above Sees in 





aa 


be provided, 
The selected candi 





Sotail: accompanied b oe Sax testimonials, 

coeeee be lodged with 

br PRIRCE WILLIAMS. MM. Inst. OF, 
for the Com 

Lt. (who' will gtve further particulars if 
requested), not ister than Tuesday, 10th —— 925 
71 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
PARTNERSHIPS, Page 2. 
AGENCIES, Page 2. 

FOR GALE, Pages 2, 3, 4 and 90. 
AUCTIONS, Pages 3 and i102. 


BUSINESSES and PREMISES 
(For Bale, ete), Page 3. 
MACHINERY, &«., WANTED, Page 2 
WORK WANTED, Page 4 
For Advertisement Rates see 

Page 243, Col. 





INDEX TO ADVERTISEMENTS, 
Page 101. 
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SITUATIONS OPEN 





SITUATIONS OPEN (continued) 





Fes. 27, 192 





SITUATIONS WANTED (continued) 











ADVERTISER THANKS all APPLICANTS and 
notifies them that selected CANDIDATES have_ been 
COMMUNIC ATED wit th. ~~ A 


Wy suze, SALESMAN for Handle ral 
nace Bridge and Fire-bar ari w 
London,—Reply, stating age, sal a fu —_— 


to Z. H. 939, care a ake Adver' 
Leadenhall-street, E.C. 


Bex P255, BOILER SHOP FOREMAN.—The 
















\ 7ANTED, WORKS MANAGER fOr Boiler Works. 

Good organiser most essential, capable of 

securing large output. Mostly repetition work.— 

Address, stating ood selery gayetese 
P315, The Engineer 0 5S aA 
CciTY COMP ae ats seek 

Departement a wel 

in Enquiry and he < outa sve 

girical al Eas: 


general know 
neering. Must 
tionable credentials. ea rite, — - ve a 





and salaty reqer to \CAD,”’ care 
Advertisement Dept’, 5, 3 Bridge-street, London, 
E.C. 4. 8461 4 
SSISTANT COMMERCIAL MANAGER RE- 
£ QUIRED for Industrial Ligtt Raffway Transport 
System Z London. Young... energetic man.— 


Address, fully 


stating age, experience, snd salary 
required, 8503, Tue Bngiveer Office. 


sos 4 





Cs ENGINEER REQUIRED by Small 
Londen Firm to Assist Principal with «a view 
te Parteership. Capital required £1000 £ 

State fully qualifications.—Address, 8502, Engi- 
neer Office. 8602 4 





bY eez REQUIRED to Accompany Trading 
Expedition to the West Indies. 

Salary and expenses. —Apply,- G. 

Sulicitor, Craven House, Kingsway, 


w.0. 2. P82 4 





{ENERAL ENGINEERING WORKS, Ceylon, RE- 
QUIRE ASSISTANT ENGINEER, single, 26-28. 
must be reculariy indentured turner, fitter and 
erector with experience of responsible outside erection 
of Steel-framed Factories, EBagines, P' and Mill- 
wrights’ work; must possess qualifiations 
and have D.O. or estimating office experience, capable 
of directing native labour, iaterviewing clients, 
securing orders, connected correspondence. and re . 
Commencing salary Ba. 500 per mouth. Al! appli- 
cants must state complete details, of techuical abel 
and practical experience, giving by 7 with copies of 
references, since leaving school.—Address, $659. The 
Engineer Office. 459 4 


yu ELECTRICAL ENGINEER WANTED, for 

Vorks in Midlands (public sthool education 

preferred), Give full particulars, stating age and 

salary required. —-Address, P3383, The ra ory 
3a 


WwW ANTED, ENGINEER'S JUNIOR ge 
MAN, oe one F 
“ 0... 








Re-organisation 
ELECTROTYPE 
London, EC. 4 


*ANTED., First-class TRACER fo. General Arrang 


\ ment Work.—Address, | stating salaty an 
experience, 8450, The Engineer Office. 8450 


\ 


pply, NHK ELO! 
Ltd., 10, New Street- hill, 
8466 A 





and 
A 





TANTED, SENIOR STRUCTURAL DRAUGHTS.- 

MAN, with good experience, preferably m 
London, of Steel-framed Building Designing and Shop 
Detailiog: must familiar with working of 1909 
Aet and used to making bis own surveys. 

Also First-class JUNIOR, with goed experience, 
preferably in London, of Steel-framed Building Shop 
Detailing. | State salary required in each case, 

Apply, ‘*‘ DRAUGHTSMAN,"’ c/o Hay — =e 
Co., 43, Ol td Queen-street, 8 1. 





NHIEF DRAUGHTSMAN, Familiar with Design 
and La) -outa of Boilers, Stokers, Pans, atid with 
Combustion Engineering in. general. Must be first. 
class organiser with tndtiative, and with capacity for 
getting work done.—Altdress, 8457, The Engineer 
Uffice 8457 a 





‘NHIEPF DRAUGHTSMAN.—VACANCY Exists 
/ Engineering Firm in Belfast manufacturing 
specialities. Capable of ss multipticity of 
small contracts expeditiously. Must be good 
organiser and strict disciplinarian. Staff? about 24. 
Only experienced first-class man will be considered. 
Replies strictly confidential.—Address in first 
instance, stating age, experience, and salary ered 
3388, The Engineer Office 8389 
D® SIGNING MECHANICAL DRAUGHTSMAN RF 
QUTRED AT ONCE in equnection with Coal and 
Mechanical Handling Planta, ust have experience iu 
Structural Work, Only men wie first-class expe- 
rience need apply. State age, © ence, and salary 
required.— Address, P335, The Suptueer Office,. P335 a 








by ———— NEGOTIATING with 
Government Departments in connection with any 
post, PLEASE COMMUNICATE with the GENERAL 
SECRETARY, Association of Engineering and Ship- 
building Draughtemen, 96, St. George's - square, 
London, 8.W. 1. 787k a 





I RAUGHTSMAN, Expertenced-in Design of Chassis 

Components for Commercial Vehicies.— Write, 
giving age, experience, and salary requi to 
DENNIS BROS, Lid., Guildford, S472 A 


p*sx 


Address, 8491, 
D* AUGHTSMAN -—First-clase SENIOR REQUIRED 
as Section Leader. Only men having considerable 
experience In All-meta) Alreraft Desien should apply. 
THE H. G. HAWKER ENGINEERING ©O., ctd., 
Kingston-on-Thames 8449 A 
| prsccHten AN, for 
experience in design 


Machinery and Pipe Work. 
stlary required.—Address, 8451, 





AUGHTSMEN (Experienced) REQUIRED AT 
ONCE fer Steel Railway Bridge Construetion.— 
The Engineer Office. S491 a 








Manchester District, wath 
of Marine Refrigeraring 
State age, experience, and 
Toe seremy pater. 
451 4 





{0 


RAUGHTSMAN WANTED, Experienced in Gas 
and Chemical Plant; must be familiar with 
Zurtteatien Plant, including Copdensers, 
3 duct 















ECHANICAL DRAUGHTSMAN W 
have been through shops. State 










Salary, w e up duties. Copi refs, (nov 
seturnable) Constancy for Ry man ; = hour 
D —s 47 ‘hb gineer 
” ngo0,- - The Epi cae: 





| RELIABLE DRAUGHTSMAN WANTED. aD. Rxse 
ttenced 
) Carriage pester, = 





‘Pruck--and 

adress, eta’ nF ake age, St periehice, 

and galary required, 8448. The Engi uepiter ' 
—— 9Ie TOOL DRAUGHTSMEN, 

With expe aa ee Aero-en#ine or Hign-class 


Motor Car Work.—Apply, P.O. Box No, 77, Bristol. 
8464 A 


M Sc. in En 
L and MECHANICAL 






A. Paw A. fret-clage ae 
ex 





ons On general engi- 
P321, 





5 Er aRD FOREMAN and CHIEF DRAUGHTS. 

MAN DESIRE responsible POSITIONS, spe- 
cialists i up-to-date production of steel coasters, 
tvgs, tankers, &c.; also knock-down work for 
re-erection abroad. — Address, P330, ¢ Engineer 


Oftice, 20 B 
ESGREEE FOREMAN, Machine and Fitting Shop, 
is CHANGE ; position 
T age 29.— Address, 


8514 B 
== = >. 





tm general and-motor 

$514, The Engineer Office, 

——_ Ss -_ ——— > 
AC TENG SHOP, FOREMAN RE- 


- exXpe- 
rience in general engineering. P320, The 
Engineer Office. P320 B 





Address, 





The JReciness 
P321 ‘ 





the Midlands 
EMAN 
to Sell an up-to 


is in use by rail 
tors and indus. 










WELL ESBABi 
i have an OPE. 
personal abili 
Pp 
Satiaf: 


a> or 
Hoists, “Tracks 





harves, Workshops, 
AGENCY fot Power Cranes, Con 








veying, Elevating Appliances.—Address, P3824, Th 
Engineer Office. Pees v 

VaR an Fe ot British olumbia, Wil! 

ot 

ih be ENN 
akin P.O. ee y = vp 

Erosive» acum —Larze MAKERS of 
3 SEB. 

VICES of s FIRM bey gegen a Lanca 


shire and tae 5 aes with established connection 


amongst co ing 8. 
export merchants, &c., preferred.—Address, 8452, 
The Engineer Office. 8482 Db 





Sle A CIVIL ENGINEERING DRAUGHTS- 
REQUIRED; neat, quick and accurate ; 
good leveller and surveyor. Student Inst. C.E. pre- 
~ &, Salary £4 10s. per week.—Address, 8479, The 
Engiseer Office. S479 « 





Accu- 


yesms WANTED; Must be Neat, Quick, 
an 


yy Someres samples of work 
stat nee, salary 
av allpbtes to FRASER ed CHALM 
ORKS, Erita, 


uired, and when 
RS ENGINEER- 
ING 848 


a «4 





— L a, WANTED IMMEDIATELY 
Tool Drawing-office in N.W 

London. — —-4 ee age, experience, and 

salary required, 8330, The ; Raginesr Office. - 8330 a 


to 





Es Siitabie PATTERNMAKER ;: Permaneney for 
suri, 2s 7*.. District rate. ‘—Apply, a 4 
. an A, 


Wrynyatt-street, Goswell-road, 
P239 A 
RON MOULDERS WANTED AT ONCE wa, My 
egtablished Foundry and,Engineering Works 
Surrey doing high-class engine and similar sees. 
Every prospect of continuous work for right men. 
Only first-class men should apply, stating age, ex 
riencé, and when at liberty.—Address, 8413, e 
Engigeer Offige. er _j8413 a 


WANTED 








SITUATIONS 


A GooD ec": BP QD... oss ort ° 
Age 20, Po pga pl ~~ 

est London district 

fice. P3342 





Exam, in D.O. 
prefegred. —Aaaren, Post Te The mA 1 





| ge oer A.M.LMLE., AM.LE. 
nce China,’ SEEKS MAN = 
REPRESENTATION. Excellent ime Lan- 
guag French, German, Chinese.—-Address, P316, 
The Bngineer Office. P3168 


) ree a ER and .WORKS MANAGER DESIRES 
CHA held responsible positions, works 
present works manager Radio 





and ¢hief caer? 





Valve Co.; age 36.—Address, P277, The ,Epgineer 
ffice, 728 
)NGINEER, Having Wide Experience in Com- 


mercial engineering and works contro] with large 
manufacturers and merchants, rolling mills, power. 
plants, SEEKS POST, Assistant General Magager or 
Works Manager of Engineering Pirm.— Address, 8484, 
The Bogineer Office. 8484 B 


NGINEER, Mechanical 34), lat Class B.O.T., bad 

fesponsible charge wor! technical and’com- 

mercial training, late partner engineering firm, fluent 

Russian, some. Hindustani, SEEKS POSITION, home 

or abroad. WATERS, 16, Stanley -terracc, Aypame 
331 B 





Desirous of 
sugar 


] abel ¥ guns Boptgunnp att 
milling mochingyy ‘WISHES 1 ste CATION as ASSIS- 
TANT ENGI &. Salary no object. Thoroughly 
qualified in the fitting and upkeep of mills. Excellent 
roseren nces,—-Particulars from Box 75, OSBORNE- 
PEACOCK CO., Ltd,, 82, Gordon-strees, G roe 
465 B 





NGINEER (23) SEEKS POST, Home or Abroad. 


inside or outside. erecting or maintenance. Expe- 
rience with Diesel and steam, pumps, boilers, &c.— 
HARRIS, 15, Manville-road, Balham, London. P309 B 





ee = Sy #2), Production Rxperaw on Up-to- 
te methods. charge of D.O.. tool design. plas- 

ning, ck routine. practical, SBE KS POST cGering 
spo, preferably Sanson district _— Addres a Pest. 


neer © 

N MENT. fn shop, ndry and 
boiler s Management and in the manufacture of 
sugar, ‘chemical and colliery machinery. Have heid 
gsaceessively positions as turner, fitter, draughteman, 
travelling representative, assistant works manager, 
manager, University education.—Address, P2096, The 
Engineer Office. P296 B 





ECHANICAL ENGINEER DESIRES ENGAGE.- 
Experienced 





ESIDENT ENGINEER or CONTRACTORS’ 
AGENT. peroure. bridges, tunnels, roads, deep 


foundations.—Address, P31&, The Engineer Office. 
318 B 





YOCIETY OF TECHNICAL ENGINEERS. 
102, BELGRAVE-ROAL AD, LONDON, 8.W. 1 


TECHNICAL STAFF. ENGINEERS, 
MANAGERS, RESEAR( ENGINEE 
SIGNERS, &c., AVAIL TABLE towing to big staff 
reduction) from —well-known Manufacturing Kngi- 
neering Wi: specialising In Volume ontput to 
precision limits and gauges 
For particulars please apply ty the soraery. 
B 


including 





| RAUGHTSMAN, Having Sound Experience ia 
Steam Turbine Work.—Address, stating age, 
previous experience and salary required, with copies 

f references, 8388, The Engineer Office. 83838 a 
D** GHTSMAN REQUIBED. | With’) Kaowledze 
of Commercial Vehicle design.—Address, giving 


age and particulars of experience, 8336, The Pe pacer 
Office 








I RAUGHTSMEN (2 
Dept., Constructional 
classes of Steeifra I 
Work for home one abroad. 
need apply. Stat experience, 
ex pected Address, “A tte —— Por 
Co., Adver tising Agents, Glasgo 
| RAUGHTSMEN REQUIRED, with aw ledge of 
Colliery Plant, Screening and ashing Ma’ 
State experience and salary req —. — 
8508, The Engineer Office B05 


REQUIRED for “Rating 
i 


Works, d 

dings and Bridge 
Only men of ability 
salary 

fous and 

P281 A 





ebinery 


\ddress, 
1p" \CUGHTSMAN WANTED, aieation Thoreazhiy 
experienced in designing, estimat + and detail- 
ng of Structural Steet Work. Puitdines, Bunkers, 
Conveyor Plants, Bridges, &c. . Permaneucy to. really 
cod man, State age, experience, when af ‘lherty. 
ind salary required Address, 8007, The Engineer 
Office 6507 A 








DRAUGHTSMAN REQUIRED by a British 
of Bridge and Structural: Enginéers, 
thoroughly experienced in preparing designs and 
orking detail drawings for all classes Of Steel-framed 
Buil dings and Tight Bridge Work Must be a 
bachelor, age 24 to 25.—Write, stating age and giving 
full partic ulars of previous experience. to ZE. 937, 
care Deacon's, Leadenhali-ssreet, Loudom KO, 
SIOG A 


ENGINEER. Just Returned cram 
beg ne bd STRUCTURA 


jay + ee 7 pow ladies, 


The Engi- 

P310 B 

OUNG Enerzetic shin, fears (22), Having Com 
pleted AP renee wi hops and 
12 months positto: with Civil 
i mooie, 9: x teh 49, Chestnut-grove, 
New ‘Malden, wide! P323 B 


* TRUCTURAL 
N India, DESTRES to Ta 
FIRM in Engtand. 
peg bridge wor! 








AT ike LIBERTY PRODUCTION ENGINEER, CHIRF 
UGHTSMAN @ mass lan. 





‘ITU sr WANTED.—ENGINEER, FOREMAN 
‘ or MAINTENANCE Motor and general expe- 
rience ; good testimonials.—-Address, P317, The 
Engineer Office. P317 & 
ae a " aaetlineien 
PARTNERSHIPS 





Tr 


IF, YOU. ARE. SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 





Write : 
WHEATLEY KIRK, PRICE & CO., 

46, Wailing 

London, E.C. 4. 
Established over 70 years. 

OMMBROIAL ENGINEER D, to Take 
Half Interest in estab! Agttcy Busipess. 
Knowledge of Thermodynamics and Steam Power 


The Engineer Office 


Plants essential.—Address, P322, 





*MALL FIRM of EReuan. with mastdly Grow. 
ng business taking new premises in London, 

and REQU TRE SERVIC ES of capable MEC H ANICAL 
ENGINEER. . Must es £1500, Capital secured in 


2 cent stegk-—Apply first instance, 
CDE aut PARTNERS, vo. 


Victoria-street, 
Lendon, 8.W. 1 P336 c 


P= 





EDUCATIONAL 





\ TANTED, TUTOR, to Prepare Student for Final 
Bxaminatiogs § B.S« Engineering, Glasgow 


Yolveosts. @/A hours weekly in the evenmue.— 
ddress, P31T, Tie Engineer Office 


PSil & 
ML: MM. B.8c.. AND LL 
A. Baonte nurs “i 


A 
MINATIONS.—AR 
my students 
Thousan 





. attention. 
ds of ane during the past nineteen 
Courses can be commenced at any time. 

address. — G. PF. 
Be.. A.M.LC. .E.. &c., 
v Iiosts- street, = Wat 
z 


Please: note change 
no! 

ts WLES, M.B.E.. 
iament Mansions, 

minster, 5.W. 1 





Coins Mech E. E Qoumane for Inst. C.E., 
Mech. E. Univ. (Matric. 
wii ENGINEERING 


m aad 
EX AMIN | TION mally by 
Mr TREVOR Mind Hest eo ym 
ant London, RN eo Chartered 
Ess Tuition i in BES. " pxcslitnt iewults at all 





ams... omnocies oO 
Course. ma commence at > 4 time. ™_~+ to 

Mr. EVO R W. Re B. 
A.M.1C.E., &e., 8/1 TRAVYORD CHAMBERS, 
58, SOUTH JOHN- STREET. LIV =? sae 
I 





URE ING AND LEVELLING. — EXCELLENT 
TUNITY 


POR to ACQUIRE thorough practical 
INsTRUCTION = WORK. — Address, E. MOUL. 
Hollybank, Woking. Pi79 & 





UITION BY POST.—Inst. C.B. and I. Mech. E. 
Enrol now for neat Exams.; 100 per cent. passes 
examina dG P 


tion new Pp 
hensive course under expert engineer. £3 38, Write for 
Dart PENNINGTONS. ae wd y Tu 254, 
Oxford- road, | aaa Estab. 1876. . 








Turrion BY Cor RESPONDENCE. 


Expert tuition in Mathematics, Mechanics, 

Machine Construction and Drawing, and for 

B.Sc. (Engineering) and other examinations. 
Mr. J. CHARLESTON, B.A. 








(Hons. Oxon & Lond.). 
14, Elsham Road, Kensington. London, W. 14 
MISCELLANEOUS 
ESIGNING ENGINEERS OPEN to RECEIVE a 
few further COMMISSIONS Any plant oot 
out, all mechanical and structural units designe 
complete. Experts ip reinforced concrete.—Ad ieee 


first Inquiries, _P332, The Engineer Office, P332 1 





MACHINERY, &e. WANTED 








SECOND HAND DIES SEMI 


TANTED, t 
OW £E INES, from 


V DIESEL or HEAVY 
15 to 50 H.P. Please quote price, particulars of age 
condition and running performance, and where to be 
viewed working.—Send to ENGINEER, c/o _—. 8 
ver’ fice, Salisbury-square, E.C. 4. F 





ne€, = . leat lagcoes, general engineering and 
Crpetimental work. —Address, P325, Basincer | \ 
ice, B 





RAUGHTSMAN, Mech. — Jig and Tool (26), 
Tech. Coll. education. ———_s D 

excellent) refs., BEK 

W. J. ., 127, Church- cates Woking. Surrey. P3109 B 





Dr ceeingertat, 9 10 Years Shops and D.0., Gen 
neering, first-class exp.. plant. lay-out, and 
mathematician, SEEKS POST, 
Acacia-road, Stone, Greenhithe. 
RB 


fonton dist 37, 


to Pipe Arrgts., 

DESIRES 

with 
€ 





NG. DRAUGHTSMAN (29), Used to 
4 ot} fuel, off pumping, steam, &c., 
CHANGE (not necessarily as draughtsman) 
prospects, coe or abroad,—Address, P3209, 
Engineer O 





ome DRAUGHTSMAN REQUIRES SITUA 
° Age 21, 4) years’ D.O experience, 


ANTE. Used PUNCHING MACHINE Hot 
blanking Sin. by Jin. steel discs.— Address, 
8407. The Engineer 8407 # 





LANO MILLER, Hortzontal Spindie, WANTED. 
Approximate width of table 2ft. 6in., traverse 

sft. Must be in — by ee —Write, stating 
make, and where ween, byes 600, Sell 
Advertising Offices, Prect atrees, EC. 4 





EQUIRE 
R MACHEN 
fin. and 7-#8in. 
be 12 or more, but 
position te Sint ae in. ich in "the direction 
of the table and within Sin. or across table. 
To be head feed, not table feed ieely to ab 
co., Gracechurch-street, London, 
full * particulars, weights, and measureme: 
t.o,b. shipping port, 


MULTIPLE SPINDLE DRILLING 
t. second-hand, for drilling 5-Sin., 
holes. we! = of ——— dare -y may 
their closed 





GRINDING MACHINE, to 


EQUIRED, ROLL 
diameter by 100in. long.— 


work 10in. 
Write full particulars 





wener ah yeiatnonntinn : technical school training, 6 
certh merit. Bennett College Idress, P326, 
ow P326 w& 





The Engineer O 


to R. HOR and. 
Et 


Rorough-rosad, London a4n8 Ff 


BPRESEWT ATIVE. with Connection ODE 
Sheffield and immediate ge 
is ‘OPEN te ” CONSIDER ADDITIONA whi. 


first-class ufacturing Firm.— Address, 
Engineer Office Poel . 





ag in a & EAS can Secur: 
60s y ng & small Too! 


= M3 Only thon 
¥, with pot mor 
than two agencies . Applications that omit 
details of territory cheers “ = beld, age and 
past experience will not be consid ere. 
territory granted. Eyes op results.—-Address 
#304, The Engineer O 8 


working the enginee 





Sok AGENT WANTED AT ONCE for the United 
nedom by » leading Works on the Continent 
manufacturing leather driving belting. A falr stock 
of Belting can be given on commission. Only Orme of 
good standing and well acquainted with this branch 
will apply for this agency. Please state references and 
yy phen roposals for taking art the agency 
ddress, 18, o> e Enginest 0 P313 p 





PATENTS 





ATENT YOUR INVENTIONS, Trade ack Your 


Advice, hand and 
oT T. ——, C.LM.E. (Regd. Patent Apeat, cn B.. 
8.A., Gonadal. 1464, Queen Victoria-street- 
yon ra CG 4. reser 6nows 7854 8 


38 years’ 





No, 159,142, “* Process of Producing Coke.”’ 

No 196.148, Procese of Treating Ore and Ike 
mis. 

HE OWNERS of the Above PA are DE- 
srr by NCE or 


of ARRANGING 
otherwise on reasonable terms for the MANUFAC. 
TORE and COMMERCIAL DEVELOPMENT of the 


invention. —For 
HADDAN and ©O.. rtered Patent Agents, 3) and 
WC. 2. Sa? # 


82, Bedford-street, Strand, London, 
BRITISH PATENT No 
Fireproot 


TENTS 
LICE 





> PROPRIETOR of 

1.755, elating to 
rapb 
int 


= Shutter for 
Cieomatoe Machines,”’ DESIROUS uf 
ENTERING Xeconartiuns for the SALF 

* FIREPRUOY 


— wr 
SHUTiEE. ** 316, ‘Arkw rieht- street, ae oe 
P28 





Se Fears A LETTERS PATENT Nox 
1 


Operating Aten te Din. 
POSE of his PATENTS or to GRANT ot ENCES to 
toterested pa: Hien 6 n reasonable the purp =. 
oft ER PLOTTING “the same dy ~ Gaeotten their full 
commercial development and practical working in this 
country 

Enquines to be addressed to H. W.. o/o ©. Morse, 
Boas} Alder House, 1 to 6, Aldersgate _ee ~ London, 

306 4 





FPPHE PROPRIBTOR of the BRITISH PATENT No 
227,670, dated Jaqunny 22nd. 1925. ‘* Flame 
Vollieries for Use in and 


proof Bitumen Heater for 
DESIROUS of DISPOSING of 


abous Mines,’ 
the if Nets BRIGHTS or NEGOTIATING for the 


GRANT of LICENCES to work thereunder.—Address, 
8500. The Engineer 8609 


a. = ats = 








LL-BURING TOOLS 
&c., Zin. to 24in 

Y -y Ground-street. 

8 Dp. 822 k 





OR HIRE, PUMPS end W 
tor Contractors’ on 
dia.—B. 


J and © 
London, S.B. Telephone No. a 


rA~ 300 a ry POREAR 8 
from 8 to 40 N Pp eg hiah be Es. 
PUMPS. MACHINE” every ag 
terms, pK, 


BONS. 37. ¥y Viatamin-qeest. 
Tel. City 3938. hx 





erent from 
ES, 

re 

London, E.C. 





FOR SALE 





BARGAINS 
FROM BOLTON, 


eG. BORING MACHINE, by Maud 
T-slotted bed-plate, about 

6in.; boring he 
fall 2ft. Sin. 
Sin. spindle, Sft. S.A. traverse. Machine witi 
admit oft. between steadies. Uountershaft. 
STUCK. LOW PRIC 4 FOR QUICK SALE. 

THOMAS MITCHE and SONS, Ltd.. 
Edgar-street, Bolton. i Nrwiephone, 302 (three 
lines); Telegrams, ** Kea)ize.’ 





C.1. SOCK ET AND SPIGOT 
PIPES. 


We have te rig ~ 2 for wm py Ht pal evane. 


subject un , 060 Lengths of 4in. C.1. 8. and § 

Pipes, Gass “BL” 13ft. lim. lengths, coated . 
Also new 3in., 4in., and 6in., for early delivery. 
We supply WU. Screwed and Socketted Tubes, 
Steel Flang Pubes, Pipe Fittings, &c., New and 


Second-hand, more cheaply than anyone else. 
Write for our list before ordering. 


GEO, COHEN SONS & CO.. 


600, COMMERCIAL ROAD, LONDON, E. 14. 
7TM6a 





GOING CHEAP one 
LQCO. SHUNTING TYPE 
nearly new Also simflar CRANE. 
Address, 8436, The Racine Office. 


YRANE © Sa 
"Second an 


436 uv 


Smith 
RANI 


For continuation of For Sale Aaver- 
tisements see page 3. 
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A Seven-Day Journal 


A New Atlantic Cable. 


THE President of the Western Telegraph Com- 
pany, Mr. Newcomb Carlton, has arrived in this 
country im connection with a seheme to lay a new 
cable across the Atlantic. The first length of the 
cable will be laid between Penzance and Newfound- 
land, at a cost of about three million dollars, and next 
year another length will be laid between Newfound- 
land and New York, at a cost of two million dollars. 
The scheme will involve the enlargement of the 
Penzance station. Mr. Carlton is reported to have 
said that there are fifteen cables between North 
America and Great Britain, but most of them are 
obsolete, though not useless. The traffic between 
Great Britain and North America is increasing, and 
the reduced cost of working, which has resulted from 
the adoption of the new type of loaded cable, as used 
between America and the Azores, has led the company 
to decide to lay the new cable to Newfoundland, 
with a capacity of six million words a year. 


The French Tariff Bill. 


Tue new Tariff Bill, which was to have been pushed 
rapidly through the French Chamber of Deputies 
during the present session, is still in abeyance, and it 
is probable that the measure is being purposely with- 
held in view of the changes that have taken place 
in the economic situation during the past few months. 
It is becoming more and more evident that French 
makers will have to depend upon foreign markets for 
the disposal of a large surplus production. It is also 
clear that if France raises still further the barriers 
against foreign goods, she will find great difficulty 
in obtaining the aid necessary to adjust her finances. 
The negotiations for a treaty of commerce with Ger- 
many have so far failed, because they were carried 
out on the supposition that the new Tariff Bill would 
come into operation at an early date. The new classi- 
fication of goods under a higher minimum tariff 
would render the importation of certain products 
almost prohibitive, while the general tariff, which it 
is sought 
situation very much worse. In raising the barriers 
against foreign goods, France has merely encouraged 
other countries to follow her example, not as a means 
of protection, but mainly for the purpose of negotia- 
tion, and the final result will be that commercial 
treaties will have no effect in facilitating trade ex- 
changes unless they aim at a reciprocal reduction of 
duties all round. This result could not be achieved 
if the Bill, with its minimum tariff, passed through 
Parliement. There is some reason for hoping that 
in view of the economic problems which are now 
presenting so many difficulties, an attempt will be 
made to render the Tariff Bill less rigid in application 
and more adaptable to the requirements of foreign 
trade 


Another Birmingham Reservoir. 


THe Birmingham Water Committee has just 
decided to accept the tender of E. Nuttall, Sons and 
Co. for the construction of a new reservoir at Bartley, 
which will greatly increase the storage capacity of 
the local system. It is now some time since it was 
decided that the present Frankley reservoir, at the 
Birmingham end of the Elan Aqueduct, was inade- 
quate, but it only remains for the necessary legal 
formalities to be completed for the work to be put in 
hand. The Frankley reservoir has a capacity of 
200 million gallons, and is used to augment the supply 
when the demand is beyond the capacity of the 
aqueduct, the deficiency being made up again in 
times of lesser demand. The new reservoir will 
have a capacity of 500 million gallons, and will be 
formed by constructing a dam about 60ft. high across 
a valley down which runs a small stream. The lake 
thus formed will be about two-thirds of a mile long 
by one-third of a mile wide at the widest part. 


Electricity in the Home. 


IN a report presented at a recent meeting of the 
London County Council, the General Purposes Com- 
mittee discussed the possibility of the general replace 
ment of gas by electricity for lighting, heating and 
cooking, the conclusion expressed being that, mainly 
on the grounds of cost, the change at present is im- 
practicable. Success in the extended use of elec- 
tricity for heating and cooking is considered to be 
dependent in a large measure upon the attitude of 
the local electricity authorities, and unless they are 
anxious to develop their domestic loads, a general 
change-over from gas to electricity is not likely to 
be brought about. Another factor, the report stated, 
is the necessity for educating the public in the use of 
electric appliances. In the past, the gas companies 
have educated the public in the use of gas appliances, 
and it is argued that the electricity authorities must 
render similar service in the use of electrical apparatus. 
The Housing Committee is also of opinion that until 
further developments take place in the conditions 
governing electricity supply in Greater London, the 


to impose upon Germany, renders the | 


penditure because they could not secure an adequate 
return before the date when their undertakings may 
be purchased from them. Without the whole- 
hearted co-operation of the supply authorities, the 
possibilities of a general introduction of electricity 
into the Council’s dwellings are small, and the pro- 
posals that have been put forward would, it is con- 
sidered, meet with a very varying degree of success. 


A State Shipping Failure. 


ACCORDING to news from Melbourne, the Aus- 
tralian Commonwealth Line is to be offered for ‘sale. 
The management and control of the affairs of the 
undertaking were last year vested in an independent 
Shipping Board. The Board now states that while 
the ships remain on the Australian register and are 
subject to Australian industrial awards, the line cannot 
continue to be run without serious loss. The losses 
since 1921, together with the sum written off the 
capital, amount, it is stated, to no less than 
£11,091,631. During the year 1921-22 the loss was 
£1,171,569, while the following year it was £1,626,150, 
and in June, 1923, the value of the fleet owned by 
the line was written down from £12,766,588 to 
£4,718,500, a reduction of £8,048,088. It is under- 
stood that the Australian Government will imme- 
diately invite tenders for the purchase of the line. 
Conditions to be observed by the purchaser include 





| which they involved. 


the maintenance of a regular service between Aus- 
tralia, Great Britain and Europe, no increase of fares 
or freights charged, and no arrangement to be made 
with any shipping combine. The fleet consists of over 
thirty ships, which vary in size from 3300 to over 
13,800 gross tons. Among the larger ships are five 
of the “Esperance Bay” and “‘ Moreton Bay ™ type, 
which were built comparatively recently by William 
Beardmore and Co., Limited, and by Vickers Limited. 
Should a satisfactory offer be received, it is probable 
that the Australian Government would recommend 
Parliament to accept it. 


The Late Sir Robert Turnbull. 


THovecs he was not professionally an engineer, 
Sir Robert Turnbull, M.V.O., who died on Sunday 
last, deserves mention in these pages because few men 
have done more to make railway travel safe, expedi- 
tious and comfortable. For nearly twenty years he 
was the superintendent of the line of the London and 
North-Western Railway and responsible, therefore, 
for the operation of that vast system. It was his 
business to initiate all schemes for widenings, enlarge- 
ments and alterations ; to approve all the plans for 
such works and for the signalling, block working, &c., 
The working of all passenger 
trains, of all goods trains outside the goods yards 
and of all engines was in his charge, and all the pas- 
senger staff was under his supervision. The responsi- 
bilities of such a position were very great and par- 
ticularly on so big a system as the London and North- 
Western. Sir Robert was one of the three members 
of the Railway Employment Safety Appliances Com- 
mittee, having been appointed thereto as the com- 








supply companies will be loath to incur capital ex- 





| railway superintendent to be so honoured. 


panies’ representative when that body was consti- 
tuted in April, 1906. He was knighted when the King 
and Queen visited Crewe in 1913, and was the first 
Sir Frank 
Ree, the then general manager, died in April, 1914, 
and Mr.—-afterwards Sir—Guy Calthorp was appointed 
his successor. Until he could arrive in this country 
from the Argentine Sir Robert acted as general 
manager, and was holding that office when war broke 
out. Thus he became a member of the Railway 
Executive Committee, and so valuable were his ser- 
vices on that body that he was co-opted a member on 
his retirement from the position of general manager in 
September, 1914. . In the following December he was 
made a director of the Londen and North-Western, 
and when Mr. J. F. 8. Gooday died in February, 1915, 
and a vacancy occurred on the board of the London, 
Brighton and South Coast Railway, it was felt that 
Sir Robert's election as a director would be of immense 
advantage, and it was therefore effected. 


Seventy Capital Ships Scrapped. 


Wrru the sinking of the Japanese battleship Tosa, 
which took place recently, the last of the vessels con- 
demned under the Washington Treaty has disappeared, 
Great Britain and the United States having previously 
disposed of all their redundant craft. Seventy capital 
ships in all were listed for serapping, or 78 if eight 
Japanese vessels projected but not laid down are 
included in the total. Of these ships, 30 were 
American, 24 British, and the remainder Japanese. 
This country discharged its obligation when the 
Monarch was sunk by gunfire off the Scillies a few 
weeks ago. The last American ship, Washington, 
was also expended as a target during December, while 
the Tosa completes the Japanese list of victims 
This latter vessel, it may be mentioned, was the 
largest and most powerful of the ships already afloat 
which the Treaty required to be sacrificed. Launched 
late in 1921, the Tosa was designed as a battleship of 
40,000 tons, with a speed of 23 knots, and would have 
mounted the formidable armament of ten 16in. guns. 
A sister ship, the Kaga, has been retained for conver- 
sion into an aircraft carrier, as a substitute for the 
former battle-cruiser Amagi, which was irreparably 


stocks. It is understood, however, that the four 
British ships of the * Improved “Hood ”’ class were the 


largest. actually under construction which were 
scrapped in accordance with the Treaty. ‘Their keels 
had been laid, though building operations were in a 
early stage of progress. In one of the statements 
made to the Conference the displacement of these 
British ships was referred to as being about 47,000 
tons, which would have made them heavier by 5800 
tons than the Hood. 


Empire Exhibition Finances. 


In an official statement regarding the financial 
position of the British Empire Exhibition on the 
closing date, November Ist, the Exhibition authori- 
ties have revealed the fact that on last year’s working 
there was a deficit of 21,800,000. The capital outlay 
on the site, the construction of the buildings and so 
forth, involved an expenditure of £2,950,000, while 
upkeep, salaries, publicity and other items falling 
under the maintenance account, totalled £950,000 
On the revenue side the receipts from admissions, 
rent of space and the letting of concessions, brought 
in £2,100,000. To the deficit thus revealed must be 
added a liability of £150,000 for entertainment tax 
duty on admissions to the Exhibition. The guarantee 
fund is not sufficient to meet the deficit, for it amounts 
only to £1,207,991. In it there is included a sum of 
£100,000, which was guaranteed by the British Govern- 
ment. A resolution that subject to sufficient support 
being secured for the Exhibition this year and to the 
other guarantors continuing their guarantees, the 
Government should increase its guarantee to a total 
figure of £1,100,000 was agreed to by the House 
on Wednesday last. It is intended to open the 
Exhibition in the first week of May and to keep 
it open until the end of October. 


The Maiden Voyage of the Aorangi. 








Ir is reported by members of the party which 
accompanied the Fairfield-built quadruple-screw 
motor liner Aorangi on her maiden voyage as far as 
San Francisco, who have now returned, that the vessel 
made a remarkably successful voyage. On her 
outward trip the Aorangi only used 55 tons of oil per 
day for all purposes, including the main propelling 
machinery, auxiliary machinery, kitchen galleys and 
heating boilers. Throughout the run, the Fairfield- 
Sulzer engines worked without the slightest interrup- 
tion, and with a smoothness and freedom from vibra 
tion, which, it is stated, was without parallel in the 
experience of those on board. At all the ports of call 
the Aorangi was received with the greatest enthusiasm, 
the reception at Los Angeles and San Francisco being 
particularly notable. The vessel arrived at San 
Francisco well ahead of her scheduled time, and she 
will be shortly due at Auckland, her terminus for the 
voyage. The Aorangi, it will be remembered, was 
fully described and illustrated in the first four issues 
of THe ENGINEER for this year. The Union Steam- 
ship Company of New Zealand has at present six 
other ships in course of construction on the North- 
East Coast. They include a twin-screw tanker, 
which will also be propelled by Sulzer type engines, 
and five steamships for the cargo and passenger 
services of the company. 


The Late Sir Edward Thorpe. 


Tue death of Sir Edward Thorpe, F.R.S., on Monday 
removes one who was not only an eminent chemist, 
but a scientist of wide attainments. In the earlier 
stages of his scientific career, he took a considerable 
interest in astronomy, and was engaged in four solar 
eclipse expeditions, of one of which, in 1893, he was 
the leader. He also paid great attention for a time 
to magnetic survey work. In conjunction with Sir 
A. Rucker, he made two magnetic surveys of the 
British Isles, the results of the second of which, when 
published in the “ Philosophical Transactions” of 
the Royal Society, occupied nine complete volumes. 
He engaged, in addition, in magnetic survey work in 
various other parts of the world. These activities 
were supplementary to his work as a chemist. His 
scientific career was begun at Owens College, Man 
chester, near which city he was born. Subsequently, 
he studied chemistry in Germany, and on his return 
acted as a demonstrator under Sir Henry Roscoe at 
Owens College. In 1870 he was appointed Professor 
of Chemistry at the Andersonian Institution, Glas- 
gow, and in 1874 he moved to the Chair of Chemistry 
at the newly established Yorkshire College at Leeds. 
In 1885 the Royal College of Science drew him to 
London in a similar capacity, and in 1894 he was 
made Principal of the Government Laboratories. 
For sixteen years he continued in that post, and then 
returned to South Kensington as Professor of General 
Chemistry at the Imperial College of Science and 
Technology. _He was President of the Society of 
Chemical Industry in 1895, of the Chemical Society 
in 1899-1901, and of the British Association in 1921. 
His investigations covered a very wide field, ranging 
from the chemical nature of liquids to the determina- 
tion of the atomic weight of radium. Of the many 
books for which he was responsible, he will always 
be chiefly remembered for his “‘ Dictionary of Applied 
Chemistry,’’ a monumental and invaluable work which 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 
By E. L. AHRONS, M.I. Mech. E. 
No, IX.* 
LOCOMOTIVE PERFORMANCE TO END OF 1845. 


Ir is convenient here to give a few particulars of 
the work done by early locomotives down to the 


end of 1845, when the Gauge Commission was sitting. | 


Locomotive performances formed a large portion 
of the evidence laid before the Commissioners, and 
ultimately led to the celebrated trials between the 
broad and the narrow-gauge engines. 

The Stockton and Darlington was a slow-speed 
coal-carrying railway. Pambour stated that the 
fuel consumed by the mineral engines was about 
54 lb. per mile, or .86 lb. per ton gross per mile. 
He also gave a table showing that during five months, 
at the end of 1833, 23 mineral engines of all types 
performed work equivalent to 5,802,562 gross ton- 
miles on a level at a cost of .058 penny per ton-mile 
for repairs, 

Of the passenger engines Whishaw, in 1839, timed 
two, the ‘“*Sunbeam,”’ 2-2-0 type, by Hawthorn, 
and Hackworth’s short stroke 2-2-2 engine ** Arrow,” 
the latter having the lever between piston and con- 
necting-rods—see page 96). A maximum speed of 
42.8 miles per hour was attained by the *‘ Arrow” 
on the down journey from Shildon to Stockton, 
the average speed being 25.3 miles per hour. The 
weight of train was only about 8} tons. The “ Sun- 
beam,”’ with 20} tons from Stockton to Darlington, 
attained a maximum of 30 miles per hour, and an 
average of 16} miles per hour with a strong side 
wind blowing. > 

The early 2-2-2 passenger engines of the Hull and 
Selby Railway consumed 33.6 lb. of coke per mile, or 
.84 Ib. per ton-mile, but Gray’s engines Star and 
Vesta, with the “ horseleg’’ expansion gear, were 
said to have burnt 14.9 lb. per mile, or .37 lb. per 
ton-mile. 

The most detailed information comes from the 
records of the Liverpool and Manchester Railway. 


| 

| two engines with four wheels coupled, and the goods 
| trains, when heavy, were worked by two passenger 
|engines. It was also the usual practice on the 
| London and Birmingham Railway to employ two or 
more of Bury’s four-wheeled 0-4-0 engines on the 
goods trains. 

The comparative costs of operation of three of the 
best known standard gauge passenger locomotives of 
the 1844-5 period—see Table IiI.—are taken from 
Mr. B. Cubitt’s evidence, and relate to engines run- 
ning on the Brighton and Dover Railways. The 
engines were new at the first dates given. 

One of the Stephenson type long boiler 0-6-0 
engines with inside cylinders l5in. by 24in. and 









hour. The explanation can be supplied from Whis- 
haw’s own notes. On the Madeley Bank there were 
distance posts every 100 yards, and he attempted 
to record the times passing each post. Experience of 
reliable train timing shows how difficult it is even to 
obtain accurate }-mile-post readings, and an error of 
half a second in Whishaw’s 100-yard timings would 
reduce his 68.2 to 584 miles per hour. Moreover, the 
68.18 miles per hour of the four trains is equivalent 
to the 100-yard interval in three seconds exactly, 
a@ suspiciously round number. On no other railway 
does Whishaw record any speed exceeding 50 miles per 
hour, and even this was exceptional. The probability 
is that 55 to 58 miles per hour was the maximum, 


4ft. 9in. wheels, built by Kitson and Co., was very rarely attained even down the Madeley Bank. 
specially tested during four double trips on the The writer has dealt with this point in the interests of 
Tass II. 
Passenger. Goods 
Railway. Average Coke per Average Coke per Type of engine. 
weight of ton-mile, weight of ton-mile, 
trains. pounds. trains. pounds. 
Great Western (broad gauge) . 67 55 265 27 Passenger, 2-2-2, 7ft. 
Goods, 2-4-0 and 0-6-0 
Manchester and Liverpool 30 56 100 24 Passenger, 2-2-2, 5ft. 
Goods, 0-4-2, 5ft. 
Grand Junction $3.5 53 152 . 33 Passenger and goods, worked 
by 2-2-2, 5ft. Gin. and 5ft 
London and Birimningham 42.4 .87 162 .43 Passenger, 2-2-0 Bury 


Midland Railway between Derby and Rugby in 1845. 
With a load of 315} tons behind the tender the coke 
consumption was 46.8 lb. per mile, or .16 lb. per 
ton-mile. On another occasion with 348} tons from 
Rugby to Leicester—20 miles—on which there is 
one rising gradient of | in 330, the average speed was 
22 miles per hour. From Leicester to Derby— 
29 miles—-with 290 tons the average speed was 25% 
miles per hour, the gradients being easy. The coke 
consumption over the whole journey was 48 lb. per 
mile, or . 153 Ib. per ton-mile. 

Much evidence was given before the Gauge Commis- 
sion in regard to evaporative power of boilers, prin- 


Pambour’s data of 1834 are analysed at some length | cipally the long boilers of Stephenson's engines and 
in Colburn’s “* Locomotive Engineering,” pages 34— | the ordinary type of Gooch’s Great Western engines. 
37, but only four examples need be given here as a | The figures, which differed considerably, were of 


basis for comparison with later engines :— 


little or no value, being mostly obtained by the crude 








Taste I. 
’ —T j | 
Diameter Weight | | Average Water 
of Weight o Average speed Coke evaporated 
Engine. Type. driving Cylinders. of tender | pressure. | throughout per mile. per 
wheels. | engine. | and train.| journey. 1 Ib. coke. 
Se | eS | — —- ——- --!---—-———__ --- --— -— — 
Tons. Tons. | Ih. sq. in. m.p-h. Ib. Ib. 
Vesta 2-2-2 Sit. iijin, x l6in. $8.71 33.15 5l 27.23 26.0 5.34 Pass 
Leeds llin. x 16in, 7.07 88. 34 54 18.63 30.4 6.68 
Fury 8.3 48.8 37 18.63 27.3 7.3 
Atlas 0-4-2 l2in. » i6in, 11.4 195.5 53.7 9.72 54.1 5.18 Goods 


The coke consumptions are net, when running only. 
It was estimated that much steam was lost at 
the safety valves. 
LL. and M. engines in 1834 consumed at least 10 Ib. 





method of measuring the depth of the water in the 
tender with a stick. The initial temperatures appear 


Colburn calculated that the best | to have been carefully avoided, and Gooch com- 


plained with reason that the narrow gauge party, 


of best coke per indicated horse-power hour, and that | represented by Mr. G. P. Bidder, heated the water 


probably 11 lb. to 12 Ib. was nearer the actual con- from outside sources before starting. y 
But it must not be forgotten that there | which many standard gauge engines of that day were | 


sumption. 


** Priming,”’ to 


was then no lap on the valves, and the steam was | somewhat prone, must have bulked largely in some of 


admitted throughout the stroke. 
train mile rose steadily from 9.3d. in 1832 to 13. 1d. 
in 1834. 


Ed. Woods! stated that during 1838-9 the average burnt. 


coke consumption attained its maximum of about 
49 Ib. per mile—including lighting up and standing— 
for passenger trains averaging seven coaches, and 
54 lb. with goods trains averaging 16 wagons. During 
1839 John Gray’s expansion gear was fitted to the 
‘* Cyclops,” a passenger engine, with the result that its 
gross consumption dropped from 40.1 lb. to 32.4 Ib. 


per mile, though in another part of the same paper |————— 


28.5 lb. is given. By altering the valves and giving 
them lin. lap, and also by seeing that the firing was 
much more carefully done, the consumptions in 


1840-1 for passenger engines averaged 22]b. to | Bury 


26 lb. per mile with seven coaches, 


Between 1840 and 1845 practically the whole of the | stephenson 


Liverpool and Manchester locomotives were com- 
pletely renewed, and the standard passenger engines, 
with 5it. wheels and 12in. by 18in. cylinders burnt 
144 lb. to 18 Ib. of coke per mile with seven coach- 
say, 50-ton—loads. 


Cost of repairs per the results, and may account for Bidder’s figures of 


7.8 lb. of water on the broad gauge, as compared 
with 9.6 lb. on the narrow gauge per pound of coke 


Goods, 0-4-0 Bury 


aceuracy, since even Colburn? accepted Whishaw's 
68.2 miles per hour without due consideration. 

Whishaw’s other records, taken at half-mile and 
mile posts, are more reliable. He records a maximum 
of 50 miles per hour on the Liverpool and Manchester 
Railway with a 2-2-2 engine, on a run of 14} miles with 
one stop. The running average, excluding the stop. 
was 304 miles per hour, with a load of 22} tons. There 
is also one record of 50 miles per hour on the London 
and South-Western with 46 tons down | in 388 near 
Woking. 

The most interesting records are those of the 
London and Birmingham Railway, since they show 
performances of Bury’s four-wheeled locomotives. 
The four-coupled goods engines gave higher speeds on 
the passenger trains than the “‘single’’ engines, 
though this is not apparent from Whishaw’s figures, 
since he gave no particulars of the engines beyond 
recording their numbers. From a large number of 
timings the following have been selected :-— 


Distance 
Engine travelled Load) Max. | Average 
miles. | tons.) speed.) speed. 
Passenger. 
5Sft. 6in., 12in. © 18in. 15] 57, 37.5 23.8 
Ditto 1124 274 | 42.8 23.7 
Ditto 60 62 46.1 26.4 | Two 
engines 
Goods. 
Sft., l3in. » 18in. 35 27 40.5 27.8 
Ditto 42 374 50.0 26.8 


The average speed is that of the train when in motion, 
and owing to stops is lower than would have been the 
ease with through runs. * 

On the G.W.R. broad gauge the timings were made 
between Paddington and Maidenhead only. The 
best result was given by Stephenson's “* North Star,” 
which, with 30 tons, averaged 31.8 miles per hour, 
the maximum speed being 46.8 miles per hour. 
Maximum speeds of 50 miles per hour were attained 
by the 8ft. engines ‘‘ Vulcan’ and * Bacchus,’’ but 
with loads of 14 to 17} tons only. 

From 1839 until the end of 1845 very little is known 


The “standard” appears to have been on this subject. The run from York to Darlington 
Tastes IL. 
Heating surface Repairs, 
Driving — --—— Continued Miles Coke per, Cost ot ence 
Maker. Type of engine. | wheels. Cylinders, Tubes! Fire-box working. run. mile. repairs. per 100 
’ sq. ft. sq. ft. miles. 
£ s. a. 
Sharp Brothers 2-2-2 5it. 6in. | 1éim, x 18in. 476 60 Feb., 1844 40,135 31.54 137 8 8 82.18 
inside cylinders to 
outside frames Apl., 1845 
; 2-2-0 5ft. 6in. I4in.x 18in. 595 59 Aug., 1844 14,626 35.07 109 710) (179.5 
inside cylinders to 
inside bar frames Ap!., 1845 
‘ 2-2-2 5fit. 6in. 15in, x 22in, 893 35 Oct., 1844, 18,447 29.55 67 14 1 88.08 
long boiler 


outside cylinders 


The new 0-4-2 goods engines | “from and at any temperature obtainable at the 


with 5ft. wheels and 13in. by 20in. cylinders, con- | start.” 


sumed 21 Ib. to 24} Ib. per mile with average loads of 
110 tons behind the tender. 


Speeds.— Omitting Pambour’s Liverpool and Man- 
chester experiments, the earliest speed records were 


The ton-mile consumptions of coke---Table II.—are | those made by Whishaw in 1839, the analysis of 


taken from the Gauge Report and refer to the 18) which contains some items of interest. 


The highest 


months’ period ending December, 1844, The entries speeds mentioned are 68.2 miles per hour down the 


in the last column are the writer’s. 


Madeley Bank of 1 in 177 into Crewe on the Grand 


On the Grand Junction Railway there were only | Junction Railway. Analysis of these particular speeds 





* No. VIII appeared February 2 )th 

' “ Observations on the Consumption of Fael and the Evapo- 
ration of Water in Locomotive and other Steam Engines,” 
published in Tredgold’s “ Steam Engine.” 


shows that they cannot be accepted. There were 
four different trains with which 68.18 miles per hour 
were recorded, but no train on the same section showed 
a maximum speed between this and 56} miles per 








to 
AplL., 1845 


in 1845 at an average speed of 51 miles per hour by 

Hawthorn’s 6ft. 6in. single engine has already been 
| mentioned. The fastest speeds on the standard gauge 
| are stated to have been attained on the North Midland 
| and the Eastern Counties railways (Bishop’s Stort- 
| ford line), but no exact particulars are obtainable. 
| Both railways employed express engines with 6ft. 
| driving wheels. 

But there is no doubt that the Great Western 
earried off the speed honours. During the trials the 
‘“«Txion,”’ with 7ft. wheels and 15j}in. by 18in. cylinders, 
| ran from London to Didcot at an average speed of 

2 ** Locomotive Engineering,’’ page 
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47.5 miles per hour, with 814 tons, and at 52.4 miles 
per hour with 61 tons. On the return journeys, the 
gradient= being slightly downhill, the running 
averages were 50 miles per hour with 81} tons, and 
54.6 miles per hour with 71 tons. Maximum speeds 
of 60 to 62 miles per hour were attained. 

The standard gauge trials between York and 
Darlington were carried out with one of Stephenson’s 
long boiler engines with rear driving wheels 6ft. Gin. 
diameter and outside cylinders léin. by 24in. The 
average speeds were about 47 miles per hour with 
50 tons and 43} miles per hour with 80 tons. The 
highest speeds were 58 and 50} miles per hour respec- 
tively. The same engine, about three weeks later, 
attained 60 miles per hour with a 40-ton train on the 
same line. 

The highest booked time-table speeds in 1845 were : 


G.W.R., Swindon to Bath 29} miles a; 48.2 m.p.h 
Paddington to Didcot 53 47.5 
°° Taunton to Bristol. . 44} 47.1 
E.C.R., London to Broxbourne 19 43.8 
L. and B.R., Wolverton to Coven- 
trv (including one stop).. 4ih 43.7 » 





New Dock Equipment on the Clyde. 
No. I 


DEWATERING PLANTS FOR GRAVING 


NOS. 1 AND 3 


DOCKS 


‘Tue ‘Trustees of the Clyde Navigation have recently 
completed the remodelling of the hydraulic and electri- 
cal equipment at Prince's Dock, and at the Graving 
Docks adjoiming it, and we were recently invited to 
make a detailed examination of the whole installation, 











which includes two sets of dewatering pumps of different. sions.” The three Graving Docks.-Nos. 1, 2 and 3 
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FIG. 1--PLAN SHOWING 


types, an hydraulic pumping station, a pneumatic 
supply station, all electrically operated, and several 
rotary converters. 

For a considerable period before the termination of | 
the war, the Trustees had recognised that the time 
was approaching when the plant which has now been 
replaced would have to be brought up to date, so as 
to satisfy modern requirements and conditions. For 
one thing, the machinery had been installed for many 
years, and in any case would very soon have had to be 
replaced in the natural course of things, and, on the 
other hand, it was felt that in order to keep abreast | 
of the times a general remodelling of the whole equip- | 
ment using electricity as She motive power was advis- | 
able, if not, indeed, imperative. Naturally, but little | 
could be done during the continuance of hostilities, 
though, as we shall show, some progress in the desired” 
direction was made @yen before the signing of the | 
Armistice, but since that time the work has steadily 
progressed, with the result that the Trust is now 
possessed of pumping. hydraulic, pneumatie and | 
electric installations of the most modern type which 
can most efficiently satisfy any demands that can 
possibly be made upon them. Furthermore, in those 
directions in which the demand is likely to increase, 
in future, beyond what it is now, provision has been 
made for ready extension. 

The new equipment embodies some features which 
are. distinctly novel, and as it ‘is operating mdst | 
successfully in every direction, we feel sure that 4 | 
desctiption of it will prove of interest to our readers. 
We therefore propose to dis¢uss in the four ‘following 
articles—(1) the dewatering plants for@raving Docks 


PRINCE’S DOCK AND GRAVING DOCKS NOS. 


Nos. 1 and 3; (2) the hydraulic services for Prince’s 
Dock and for Graving Docks Nos. 1, 2 and 3; and 
(3) the pneumatic and electric services for Prince’s 
Dock and the three Graving Docks. For permission 
to publish these articles we are indebted to the 
courtesy of the Trustees of the Clyde Navigation, who 
afforded us every facility for making our inspections 
and for obtaining the necessary particulars, draw- 
ings, d&c. 

At the outset, we may explain that the whole of 
the machinery which we are about to describe was 
supplied to specifications and plans prepared by, 
and was installed under the supervision of, Messrs. 
Walter Bridges and Co., of 37, Parliament-street, 
Westminster, who worked in collaboration with Sir 
William Rowan-Thomson, K.B.E., the convener 
of the Workshops Committee of the Navigation Trust, 
end, in the early stages, with the late mechanical 
engineer, Mr. George H. Baxter, and subsequently 
with his successor, Mr. Daniel Fife. The previously 
existing buildings were cleverly utilised and adapted 
to the fullest possible extent, and the necessary 
new building and structural operations, as well 
as the work in connection with the new founda- 
tions, &c., were carried out to Messrs. Bridges’ 
plans by the constructional department of the 
Trust. The supplementary mechanical work, of 
which naturally there was a considerable amount, 
as might be expected in a reorganisation of plant of 
such magnitude, was effected by Mr. Fife. 

Before going on to deseribe the equipment iu 
detail, it will perhaps be useful if we say a few words 
about the docks in which it has been mastalled. 
Prince’s Dock is on the south bank of the Clyde, and 
lies about a couple of miles downstream from the 
centre of the city. It is a tidal dock, which is capable 
of accommodating steamships of very large dimen 





bat. 


eubie feet, and when full with no vessel in it holds 
some 6} million gallons of water. The original de- 
watering plant consisted of four vertical-spindic 
centrifugal pumps driven direct by two-cylinder high- 
pressure engines exhausting to atmosphere. There 
was no separate plant for dewatering Dock No. 2, 
which was partly done by the No. 1 dock pumps and 
partly by those of No. 3 Dock. The pumps used to 
take from 2} to 3 hours to empty Dock No. lL. In 
the pump house for Dock No. | there was also a steam 
driven three-throw draining pump to keep the dock 
free of water when it was empty. The draining of 
Dock No. 3 was effected by a small steam-driven 
centrifugal pump. 

When the decision was arrived at that the time had 
come when a more efficient and up-to-date plant should 
replace these pumping plants, the consulting engi 
neers, after going carefully into the question, recom 
mended that the most economical scheme, having 
due regard to the ratio of capital cost to the economy 
which would be effected over the plant as it then 
existed, was, as concerned pumping plant No. 1, 
to discard the four original pumps with their boilers 
and accessories and to replace them with modern 
vertical-spindle high-efficiency pumps, each driven 
direct through flexible coupling by a 130 to 140 brake 
horse-power three-phase alternating-current electric 
motor, deriving its energy from the power mains of 
the Glasgow Corporation. It was also recommended 
that the existing three-throw drainage pump, which 
had originally been designed fer this special duty, 
should be adapted to be driven by a 440-volt electric 
motor. 

With regard to the No. 3 Dock dewatering plant, 
it was proposed to do away with the vertical steam 
engines and pumps with their boilers and accessories, 
and to replace them by two electripally driven, 
self-balanced, double-inkst centrifugal 
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1, 2 AND 3 AND 


lie parallel to one another to the westward (i.e., down- 
stream) of the main dock, and are entered from the 
latter. 

The accompanying drawing—Fig. | the 
relative positions ofthe various docks and of the 
different power houses. As will be observed, the first 
two Graving Docks are single, while Dock No. 3 can 
be converted into two docks, 420ft. and 460ft. long 
respectively, by means of an additional pair of gates. 
Dock No. 3 has a total length of 880ft., a width at 
the entrate Of 83ft. at bottom, and a depth of water 
on the sill at average high water of spring tides of 
26ft. 6in. Thé width of the body of the dock at cope 
level is 115ft.: At the time it was built it was one of 
the largest structures of its kind in the world. When 
there is. no vessel in it, and with,a tide of 26ft. 6in. 
over the sill, its capacity, or the quantity of water 
to. be removed .in .order..to empty 1 is about 13} 
million gallons. The original dewatering plant had 
been in service for over twenty-five years. It con- 
sisted of two twin-cylinder high-pressure vertical 
steam engines, with cylinders, 28in. in diameter and 
24in. stroke, and designed for a working pressure 


-shows 


| of 110 lb. per square. itich, each coupled direct to a 


centrifugal pump with a disc 8ft. in diameter. The 
engines had a maximum speed of 118 revolutions per 
minute, and they exhausted to atmosphere. The 
pumps, which were of the horizontal type, had two 
suction pipes, each 44in. in diameter, and one dis- 
charge pipe, 60in. in diameter. 

Graving Uocks Nos, I dfid 2 are hoth about the 
same size, and are*considerably ‘smater ‘than, Dotk 
No. 3. Dock No. 1 has a capacity of abott 1 milfion 


' 360 revolutions 
stipulations made ywere:+(a) That the _ impellers 


POSITIONS OF POWER HOUSES 


pumps, with two suction branches. and one delivery 
branch connected to the previously existing suction 
and delivery pipes. The recommendation was made 
that the motors, which were. each to be capable of 
developing from 600 to 650 brake horse-power at an 
asynchronous speed of 205 revolutions pef-minute. 
should be: operated at 6600 volts with alternating 
current taken“from the Corporation’s extra high 
tension mains. ‘The old drainage pump, it was sug 
gested, should be taken out and replaced by a high 
efficiency vertical spindle centrifugal pump driven 
direct by a 440-volt alternating-current motor. 

These recommendations were accepted in their 
entirety by the Trustees,and tenders for the work were 
invited in November, 1919, with the result that the 
contract for the six pumps was entrusted to Worth 
ington-Simps6bn, Limited, the sub-contractor for the 
electric motors for No. 1 Dock being the General 
Electric Company, Limited, and those for No. 3 
Dock being Crompton and Co., Limited 


No. 


For Dock No. I the specification provided for four 
vertical-spindle motor-driven centrifugal pumps, each 
to be capable of discharging a mean quantity, of not 
less than’ 13,000 gallons of water per minute during 
the period of “ dock full *“to “dock empty,” and 
against high-water level at a speed not “exceeding 
is per minute. Among the special 


1 Gravinc Dock PuMPs. 


were .to “be ‘of Gast steél with renewable steel 
ririgs on the ‘liubs, arid’ renewable cast. tongue or 


bridge pieces ; (6) that the inipelle? thrust was to be 
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carried independently by ‘‘ Michell ’’ thrust bearings 
fitted to the top covers of the pumps, and that the 
‘pumps were to have a characteristie which would 
msure no overload with zero head features, and a 


the pump house are given in Figs 5 and 6, page 242, 
and a view of one of the pumps in Fig. 3. The draw- 
ing from which Fig. 2 has been prepared, as well 
as those from which the remainder of the engravings 










used to illustrate these articles were reproduced, were 
taken from the general arrangement drawings and 
details prepared by Walter Bridges and Co., in con- 
nection with the carrying out of the work. 

The delivery volume specified for each pump— 
13,000 gallons of water per minute—is the necessary 


maximum efficiency under the varying heads ex- 
perienced. The vertical spindle motors were specified 
to be of the squirrel cage type and suitable for a 
three-phase alternating-current 440 volts 25-cyele 
service. They were to be eight-pole machines each 
eapable of developing 140 brake horse-power con- 





average overall efficiency over the period of pumping 
out the dock being 47} per cent. The static head 
pumped against varied from 0.75ft. to 19.5ft. The 
total of Board of Trade units consumed during the 
official test when 5,866,000 gallons were pumped 
was 870. In other words, 6743 gallons were pumped 
out for each unit of energy consumed. It can well be 
understood that the ability to empty the dock in 
half the time required by the old plant, which the 
Trustees now possess, is of great commercial impor- 
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FIG. 2—PLAN AND SECTIONS OF 


capacity for each of the four pumps in order to 
dewater the dock when completely full in two hours. | 
As a matter of fact, during the official trials, the dock | 


tinuously when running at the asynchronous speed 
guaranteed by the contractor. As with the pumps, 
the weights of the rotors were to be independently 


earried on “*‘ Michell” thrust bearings. These | was emptied in 87 minutes—or 33 minutes under | 
* Michell’ bearings have, in conjunction with the | the specified time, and as compared with from 2} to 


3 hours in the original installation, and though only 
5,866,000 gallons were discharged instead of some | 
6} million gallons, the mean discharge of each pump | 
| was in excess of 16,850 gallons per minute, or 3850 | 
gallons more than the specified quantity. The higher 


flexible couplings referred to below, proved, so we 
are informed, to be very satisfactory in working. 
A novelty introduced in connection with the pumps 
is that the vertical shaft bearings are automatically 
oil lubricated by lifting serews which circulate the 
oil. The whole of the lubrication is automatic, 
and beyond going down the wells occasionally, for an 
inspection, there is no need for any oiling to be done 
below the floor level. 

The oli pump wells were found to be in a con- 
dition unfit for the new machinery, water percolating 

















FIG. 3-VERTICAL SPINDLE PUMP 


into them from the river and docks. After they had 
been rendered inside, however, by means of a special 
method, they were made absolutely waterproof, and 
are, at the present time, as dry as a house above 
ground 

The top ends of the pump shafts, where they are 
coupled to the motors, are furnished with flexible 
couplings of the Zodel-Voith belt-laced type. These rate of pumping involved a slight overload on the 
couplings are capable of dealing with longitudinal | motors above the normal specified, but it was well 
play up to jin. to allow for expansion and independent | within the normal overload capacity provided for. 
adjustment of the armatures of the motors relatively | It is interesting to note that, in spite of this overload, 
to the pump impeller shafts as well as to provide a | the temperature rises of the motors was within the 
safety release in the event of the pumps Jamming. | figure specified for normal rating horse-power. The 
The shafts are, therefore, free to expand without | makers had guaranteed a maximum overall efficiency 
exercising thrust on or adding weight to the motor | of 65 per cent,, with the characteristic as specified 
or pump bearings. The arrangement of the plant is | by the consulting engineers. Actually, the maximum 
shown in the drawing Fig. 2, while interior views of | overall efficiency attained was 69 per gent., the 
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DE- WATERING PUMP HOUSE FOR GRAVING DOCK NO. 
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tance. It frequently means just all the difference 
between catching and missing a tide. 

The pumps are started and stopped by means of 
push-button automatic control gear of the “‘ Igranic ” 


| pattern, and the motors are controlled by auto- 


transformer type starting switches. The trans- 
formers, together with the change-over switches, are 
enclosed in iron cases fixed to the floor of the pump 
house. They are of the air-cooled type, and are 
operated by automatic relay control. The tappings 


Swan & 


OF MOTOR SHOWING SCREW OIL CIRCULATING PUMP 


of the transformers are arranged to limit the starting 
current of the motors to not more than twice the 
full load current so as to comply with the require- 
ments of the Glasgow Corporation Electricity Depart- 
ment. The solenoids operating the switches are 
energised from a 440-volt alternating supply, and are 
controlled by push-button switches fitted in cast iron 
boxes. Each switch box has a “start” and “stop ”’ 
position, one switch, in each case, being mounted near 
the motor, and the other on the main switchboard. 
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The electrical connections are such that the motors 
can be started by the switch near the motor and 
stopped by the other or vice vered, and can also be 
started and stopped from the same switch. 

The three-throw drainage pump is driven by a 
small 440-volt motor through worm and worm wheel 
gearing. It can be seem at the far end of Fig. 5 on 
the right-hand side. The conversion from the old 
to the present method of driving was carried out by 
the Mechanical Engineering Department of the Trust, 
the motor being supplied by the English Electric 
Company, Limited, the reduction gear by David 
Brown (Huddersfield), Limited, and the starting 
switch by Brook, Hirst and Co., Limited. To the 
left of the pump arranged against the wall is the water 
level indicator dial, which is operated by means of a 
float and a wire passing over pulleys. 

We were fortunate in that, during our inspection, 
not only was water let into Dock No. 1, and a vessel 
which had been overhauled in it floated out, but 
another vessel was floated in and the deck dewatered. 
Considerably more than half the contents of the dock 
was pumped out and the vessel was resting on the 
choeks in under three-quarters of an hour from the 
time pumping was commenced. We watched the 
operation of the pumps for a considerable time and 
observed it to be excellent. Then, when a temporary 
stop was made while the vessel was being shored 
before the dock was finally emptied, we ourselves 
had an opportunity of starting and stopping one of 
the pumps several times, by means of the push 
buttons. The antomatic action worked perfectly and 
with great smoothness. 
the three-throw which has been 


drainage pump 


fitted with electric drive and worm reduction gear | 


and found that, too, worked exceedingly well. 

While the main pumps were running we also had an 
opportunity of observing the action of the automatic 
oiling arrangements for the 
specially specified for the work by Messrs. Bridges, and 
which we are able to illustrate in Fig. 4. 


From this drawing it will be seen that the weight of | 


the rotor is taken on a “ Michell” thrust bearing 
at the bottom of the rotor shaft. ‘This bearing runs 
in an enclosed oil tank cast in the bed-plate of the 
motor. The vertical guide bearings of the rotor are 
lubricated from oil which is lifted by a worm screw 
on the bearing, the oil passing through the centre of 
the shaft overflowing into the top oil container and 
down through the oil ways to the two vertical bearings 
and so back again to the oil tank of the “ Michell” 
thrust bearing. This method of lubricating 
proved most satisfactory taken in conjunction with 
the Zodel-Voith coupling, which allows of independent 
alignment and expansion of the vertical shafting 
between the motors and the pumps. The oiling 
is quite automatic and requires no attention from 
the attendant except to look through the glass lid of 
the oil container on the top of the motors to see that 
the oil is circulating freely. It will be seen that the 
lubrication of these vertical bearings by a lifting screw 
18 similar to that of the special bearings specified by 
the consulting engineers for the vertical connecting 
shafts. 





| Wellington. 


Report on New Zealand Railways. 


On October 18th of last year Viscount Jellicoe, the 
Ciovernor-General of New Zealand, appointed a Com- 
mission comprised of Sir Sam Fay and Sir Vincent 
Raven, to inquire into and report as to the * financial 
arrangements, management, equipment and general 
working. including the admimistration, control and 
economy, of the railway service in New Zealand.” 
The Commissioners were desired to send in their 
report not later than January 3ist_this year. As a 
matter of fact, their report, a copy of which has just 
reached us, ix dated December ]ith last. and seeing 
that it is a most voluminous document running prob- 
ably to between 40,000 and 50,000 words, that it is 
aucvompanied by many tables, diagrams, maps, &c.. 
and that the Commissioners found it necessary to 
travel 4850 miles by railway and 750 miles by motor 
car, itis amply clear that they must have worked very 
hard. 

The Commissioners point out that, wide though the 
terms of reference are, they may be sun:marised under 
four specific headings, as follows : 





(a) Finance ; 

(6) Organisation ; 

(c) Management, subdivided into (/.) Permanent- 
Way Works, including proposed new Works, (i.) 
Signals, (717). Mechanical, (iv.) Stores, (v.) Operation, 
(vi.) Rates and Fares, (vii.) Statistics ; 

(7) Miscellaneous questions ; 

and they proceed to review each of these subjects 
in the order given. It would be quite impossible for 
us to deal in detail with their investigations, or even 
to give a summary of all that was done before they 
arrived at their conclusions. A)! that we can do is 
to refer to those which appear to us to be the most 
important, or which seem ‘to be of the greatest interest 
to engmeers. 


FINaNceE. 


Finances were pone into very thoroughly both as 
regards capital expenditure and running expenses, 





We did the same thing with | 


bearings, which was | 


has | 


and also as concerns the result to be anticipated from 
proposed expenditure on new lines. Among the 
findings of the Commissioners under this heading 
are :-—~ 


(1) That railway finance be taken out of the 
contro! of the Treasury, and the Railway Depart- 
ment be given full control! of its own funds. 

(2) That the railways be so worked and managed 
that the gross receipts shall be sufficient to cover 
working expenses, reserves, and interest on capital, 
including sinking funds. In the event of there being 
any surplus, it should be devoted to reductions of 
rates and fares, and, in the case of a deficit, rates and 
fares should be increased. 


ORGANISATION. 


Under the heading “ Organisation,’ the Commis- 
sioners suggest that, having regard to the geogra- 
phical and other aspects of the New Zealand railways, 
a Railway Board consisting of a Chairman and two 
other members—-one to control mainly commercial 
affairs and the other competent to direct the operation 
of the railways-—-would prove the best type of manage- 
ment. They further suggest the appointment of an 
Operating and Equipment Assistant, and, in addition 
to the chief technical officers at headquarters, and 
| recomupend the appointment of two General Superin- 
| tendents, one for the North Island, with headquarters 
}at Auckland, and the other for the South Island with 
| headquarters at Christchurch, These. officers, it is 
| proposed, should be responsible directly to the Board, 
jand act under regulations and instructions applicable 
to the system as a whole, for operation, commercial 
matters, and maintenance withim their respective 
areas. The keynote of the proposal is the centralisa- 
tion of principles coupled with the decentralisation 
of details, which would make for greater economy, 





freighters and the public. 

With regard to the selection and appointment of 
members of the Board the. Report says :--** The 
desideratum is to secure harmony and team work in 
its fullest sense at headquarters. This can only be 
achieved by selecting trained railway men, possessed 
of vision, zealous in carrying through the reorganisa- 
tion of the operating, mechanical, and commercial 
branches, and intent upon bringing the New Zealand 
railways up to the average world standard of cheap 
and efficient transport.” 

In addition to the foregoing it is recommended : 

(a) That a Chief Mechanical Engineer, fully 
qualified and thoroughly conversant with up-to- 
date methods of railway working, be appointed ; 


each island; and 


given to the question as to whether the North 
Island Divisional Engineer ceuld not act as assistant 
to the Chief Mechanical Engineer. 


MANAGEMENT. 


Permanent-Way and Works,—-lt is explained that 
the Permanent-Way and Works Department is con- 
trolled by the Chief Engineer» who is stationed at 
There is an Assistant Chief Engineer at 
Wellington and a headquarters staff of two Inspecting 
Engineers, a Land Officer, clerks and draughtsmen. 
So far as the Engineering Department is concerned 
the system is divided into nine districts—-five in the 
North and four in the South Island. Each of them is 
in charge of a Distriet Engineer, who has under him 
an Assistant District Engineer, Inspectors of Per- 
manent-Way, a Foreman of Works, and Bridge 
Inspectors. The total track mileage for which the 
Chief Engineer is responsible was at March 3lst, 


1924, 3942 average single track, including sidings. The | 


percentage of steep gradients on the lines is com- 
paratively lrigh. For the whole of New Zealand the 
average percentage of yvradients is as follows : 


Under 1 in 50 9 per cent, of total mileage 
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So far as curvature is concerned, of the total mileage 
6 per cent. has curves of 10 chains and under, 12 per 
cent, has curves of 15 chains and under, and a total 
of 26 per cent. of the track is curved. 

The gauge of the track is 3ft. 6in. The rails used 
are of the Vignole pattern to British Standard Specifi- 
cation; The weights are for main lines 70 lb, per 
yard—42ft. long; and for braneh lines 55 Ib. per yard 

-36ft. long; while on the Otira electrified section, 
between Otira and Arthur's Pass and in the Lyttleton 
Tunnel 100 Ib. rails, 42ft. long, are employed, Rather 
less than half the total mileage is laid with 70 lb.— 
or heavier—tails, The Commissioners report that in 
their opinion the New Zealand railway track is exceed- 
ingly well laid, and with regard to the general condition 
of the lines they say :——‘‘ The standard of maintenance 
on the New Zealand railways is @ high one, and the 
only criticism that could be applied is that on certain 
of the branch lines it is unusually high.” The speeds 
run, however, are not high. The maximum speed 
allowed varies from 25 mules an hour on a 5-chajn 
curve to 50 miles an hour on the straight, the general 
instruction as to speed being as set out in the table 
given in the next column. . 

The Chief Engineer, while he carries out deviations 


' 
| 
' 
| more efficient working, and improved relations with | 


(6) That the number of traffic and civil engineer- | scheme. 
ing districts be reduced from nine to six, three in Christchurch and Lyttleton Tunnel works, the pro- 


and yard improvements, does not construct new lines, 
that work being in the hands of the Public Works 
Department. Having regard to the fact that that 
Department has the plant, equipment and organisa- 
tion, and that the work is carried out on mainly con- 
tract lines under piecework, practically no day labour 
being used, the Commissioners consider that it would 


Table of Speeds on Curves, 


Miles per hour. 
Description of line. ~ EEReeeS 


Express & : 

, nger Mixed. Goods. 
On curves 12 to 15 chains radius 35 0 25 
On curves 9 to 11 chains radius. 30 25 20 
On curves less than 9 chains radius 25 25 20 


be inadvisable to make any alteration in the existing 
arrangements. The Chief Engineer was not, until 
recently, consulted with regard to alignment, and is 
therefore in no way responsible for curves or gradients 
or for the cost in deviation to ease gradients, which is 
going on at present. 

There are maintenance workshops at Penrose 
(Auckland District), East Town (Wanganui District), 
Kaiwarra (Wellington District), Addington (Christ 
church District), Dunedin, Invercargill, and Grey 
mouth, and the work, carried out at each of these 
places is deseribed. 

PROPOSED DEVIATIONS AND OTHER IMPROVEMENTS. 

The Report then goes on to discuss the proposed 
deviation of existing lines and improvements in 
terminal accommodation, which is to involve an 
expenditure of £8,081,500, to be xpread over the 
coming eight years. With regard to the deviation~ 
and works proposed at and in the neighbourhood of 
Auckland and Wellington, the Commissioners have 
no hesitation in confirming the necessity for a re 
arrangement of approaching lines and of the stations 
at goods yards at both places. The cost of manipula 
tion of traffic and the running expenses, due in each 
instance to excessively steep gradients and inadequate 
station accommodation, account for the meagre 
return, in many cases, upon traffic conveyed to and 
from those centres. They consider that the Auckland 
lay-out could be improved by the provision of a com- 
plete through-running station instead of a dead end 
main line station. At Wellington the proposed lay- 
out of the station and yard is not justified by the 
present traffic, and should be carefully studied with 
a view to meeting requirements from time to time, 
any additions being in accordance with the complete 
The Palmerston North Deviation, the 








| posed new shunting yard at Woolston, and the 
(c) That one Divisional Mechanical Engineer in | Rimutaka Deviation are also discussed, the suggestion 
each island is sufficient, and that consideration be | bemg made with regard to the latter that, by the use 





of suitable articulated engines, traffic on the existing 
line might be quickly and comparatively cheaply 
expedited. 

New Lines.—-As concerns the location and order of 
construction of new lines for developmental purposes, 
the Commissioners remark that those are questions 
upon which they do not feel competent to express a 
decided opinion ; only those who know the country 
and its possibilities are competent to offer suggestions 
of value upon such subjects. There is, however, one 
important link m the chain of railway communication 
upon which they do think it desirable to express an 
opinion, and that is the gap between Ward and 
Parnassus, on the east of the South Island. Between 
these two points, which are roughly between 70 and 
80 miles apart as the crow flies, there is no rail con- 
nection at all. ‘It is not,” say the Commissioners, 
‘**so much in the local advantage of such a line that 


| we view its completion as of greater importance than 





some other railways upon which considerable sums 
have been spent; it is because of fhe possibilities 
offered by its construction of making a complete 
railway transport system between all parts of the 
North and South Island without change of carriage 
in the case of passengers or break of bulk or delay in 
the incidence of goods traffic that we advocate its 
construction. With this line in being a train 
ferry between Picton and Wellington —or, if possible, 
a bay with sheltered water and easily available by a 
short railway nearer the South Island—would give 
all the advantages of throughout rail transit between 
the two islands. Some day, no doubt, this form of 
communication will be established. The sooner it is 
done, looked at from a railway administration point 
of view only, the earlier will be the time when it will 
be possible to operate the system as a whole as 
economically and efficiently as in countries where 
lines are not disjointed. The public aspect needs but 
little demonstration.” 
SIGNAL AND ELECTRICAL 
Under the present organisation of the New Zealand 
Railways the Signal and Electrical Branches are 
amalgamated under the supervision of a Signal an 
Electrical Engineer. The technical staff includes an 
Assistant Signal and Electrical Engineer, a Chief 
Signal Inspector, a Signal Instruction Assistant, u 
Superintendent of Signal Shops, and a Chief Draughts- 
man. The total number of employees in the depart- 
ment is 416, 32 being in the shops and 384 on the 
outside staff. The Signal and Electrical Engineer is 
responsible for the installation and maintenance of 
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all signal interlocking appliances, line wire and poles 
for telegraph, -telephone and safe working instru- 
ments, all electrical machinery and lighting—except 
at Otire---and the overhead gear in connection with 
the electrified lme between Arthur’s Pass and Otira. 
The workshops are situated at Wellington. The 
establishment is divided into a mechanical and elee- 
trical shop and a small test room, and, in spite of the 
fact that they were not built for the particular work 
for which they are used, they are, state the Com- 
missioners, sufficient for present-day requirements, 
though, in consequence of the construction of the new 
Wellington Station, it is proposed to erect new shops 
elsewhere. 

Of the 3053 route-miles open for traffic there are 
1653 miles equipped for block working (tablet), 
334 miles of double line with block and lock, 8 miles 
of double and 82 miles of single line with automatic 
signalling; 198 miles are signalled without block work- 
ing; 2016 miles of track are signalled, leaving 1037 
miles which are unprotected by any form of signal. 
On these lmes the train order system is in operation. 

The electrical installation for the hghting of houses, 
stations, signals, &e., provides for a total lighting 
and heating load of 1196 kilowatts. Electric motors 
and dynamos are installed at twenty-five places. In 
addition, there are five transformer sub-stations. ‘The 
total number of motors maintained by the Depart 
ment is 283. 

Prior to the time when electric signallmg was 
brought into use, the two-position lower-quadrant 
mechanical signal, pivoted in the centre, was the 
standard installation, With the advent of electric 
signalling, however, the three-position upper-quadrant 
was brought into operation, and it was immediately 
followed by the three-position daylight, eolour-light 
signal, which, in view of the economy arising from the 
elimination of all moving parts, has been adopted 
as a standard type of signal. The standard signal 
system for single-line working is the absolute per- 
missive block system, the departure signal being at 
* Danger,” while the intermediate signals are normally 
at “Clear,” with the opposing departure signals 
electrically locked. The signalling and safe-working 
appliances all over the line are, states the Report, 
up to modern standards, well maintained and reflect 
credit on the Department. 

The recommendations under this heading are : 

(a) That new lines likely to become main lines 
shall be laid with 70 Ib. section rails as a minimum ; 
h) That consideration be given to the employ- 
ment of flymg gangs for the maintenance of branch 
limes imstead of, as at present, having resident 
vangs ; and 

(ec) That modifications be made in the proposals 
for umprovements and new works essential to cope 
with present and prospective trade. 


MECHANICAL. 


the portion of the Report devoted to this heading 
is so extensive and detailed that it will be impossible 
for us to do more than give a brief summary of its 
contents. It should not be inferred, however, that, 
because we do not deal with it at length, it is not of 
importance, for, as a fact, it is, in many respects, the 
most important part of the Report. 

After explaining the constitution and organisation 
of the personnel of the Locomotive Department, the 
Report goes on to give details of the rolling stock, 
and it appears that at March 31st. 1924, there wero 
655 locomotives, 1527 carriages, 461 brake vans, and 
25,734 freight vehicles, including service stock. There 
are no less than 48 classes of locomotives. 73 different 
kinds of carriages, seven types of brake vany, and 
74 different types of wagons. 

Chere are four locomotive works im the 
Island and five in the South Island, as follows : 


North Island.—Petone (Wellington), Napier, 
Kast Town (Wanganui), and Newmarket (Auck- 
land). 

South Island, 
side (Dunedin), 
Westport. 


North 


Addington (Christchurch), Hill- 
Invercargill, Greymouth, and 











In addition, there are small repair shops at Whan- | 


varei and Gisborne in the North Island,-.and at 
Picton and Nelson in the South Island. A. deserip- 
tion and map of each of the locomotive works is 
given, and the general methods -of working in the 
several shops are discussed. We are mformed that 
mueh of the machinery in the various shops is of an 
antiquated, if not obsolete, type, and that ne progress 
system dealing with repairs is in foree on the New 
Zealand railways, and the Commissioners remark that 
they consider that such a system might be introduced 
with considerable advantage, as it would tend te 
expedite the completion of repairs. and would enable 
those responsible to know when particular engines 
vould be ready for service. Furthermore; no system 
of standard ganyes is in forve, and, as a consequence, 
the interchangeability of parts carmot be relied wpon. 

That,” 
inust be reflected in delays 
unce cost, : 


to engines and mantten: 
In cohmdering the urleage ru by locomotives, the 


Commissioners'state that it‘is clearly indicated b¥'the |.' 


statisties laid: before them that the engines are in the 
shops for overhaul and repairs too frequently. Indeed, 
they state that experience with other railways shows 
it at least twice as great a distance should be run 


tl 


the Commissioners point out, ** natnrally* 


| 
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! one’ more’ than at the end of 1923. 


by the locomotives on the New Zealand railways 
before they enter the shops. Repairs to engines in 
New Zealand average a little more than one engine 
per annum, “ while on the North-Eastern Railway 
of England, the engines, including heavy and light 
repairs, did not average through the shops more than 
once in two years, and this without taking into con- 
sideration the difference in the character of the traffic 
working required. If this practice had been carried 
out in New Zealand, it would mean that not more 
than 328 engines should have passed through the 
shops durmg the twelve months ended March 31st, 
1924, whereas in actual fact 677 engines were dealt 
with.”” Some of the locomotives in service are of a 
very antiquated type, and with the large variety of 
types—-forty-eight—-standardisation of parts not 
practicable, and must add to maintenance costs. 
The average age of the boilers condemned in New 
Zealand is 27} years, which is far higher than any 
experience on English or» American railways. It 
compares, in fact, with 16 vears in England. 

Among the recommendations made under 
heading are : 

(i.) That modern machinery be provided in the 
locomotive workshops and the general arrange- 
tnents reorganised ; 

(ii.) That a system of standard gauges be mtro 
duced in connection with locomotive maintenance 
and renewal ; 

(iii.) That methods of bringing in locomotives 
for repair be carefully reviewed, to avoid engines 
being brought in for thorough overhaul too fre- 
quently ; 

(iv.) That the Petone and Addington works could 
deal with the whole of the locomotive requirements 
of both Tslands ; 

(v.) That the capital stock of locomotives is 
sufficient to meet requirements, but the average 
age is too high ; 

(vi.) That many of the existing types might be 
abandoned, and that in addition to the Garratt 
type referred to above, a powerful type of three- 
cylinder shunting engine and a_ three-cylinder 
express engine with 5ft. 6in. wheels should be intro- 
duced ; 

(vii.) That locomotives be purchased from out- 
side rather than built in the existing shops, which 
are not laid out to do such work economically. 

(viii.) That consideration be given to utilising 
old of engines with one two vehicles 
attached instead of orderimg special rail motors. 

(ix.) That, as the average ages of carriages. brake 
vans and wagons are all high. indicating a number 
of obsolete types, the latter be replaced as early 
as possible. 


Is 


this 


classes or 


CONCLUSION. 


The Report. coneludes with discussions of the ques- 
tions of (@) stores; (b) passenger, suburban, tourist. 
excursion, parcels’, and goods’ traffic ; (c) tram and 
wagon loads; (d) train control; (e) level crossings ; 
(f) passenger fares and goods rates and various other 
matters. 








Institution of Mechanical Engineers. 


THE seventy-eighth annual general meeting of the 
Institution of Mechanical Engmeers was held in 
London last Friday evening under the chairmansl|ip 
of the past vear’s President, Mr. W. H. Patchell. 
The annual report. of which we give «a summary 
below, called forth little or no discussion, beyond a 
grumble at the price charged for the Institution's 
annual dinner tickets, and # suggestion as to an mm- 
provement m the manner of presenting the annual 
statement of the Institution’. finances. Both points 
were satisfactorily disposed ef, and the report. was 
declared carried. , 

The result of the ballot for the annual election of 
Council was then announced, asx follows :- As Pre- 
sident, Sir Vineent L. Raven; as Vice-presidents 
Engineer Vice-Admiral Sir George G. Goodwin and 


Mr. L. St. L. Pendred: as members of Council, 
Mr. A. E. L. Chorlton, Professor E. G. Coker, Lieut. 
Colonel Davidson, Mr. W. P. F. Fanghanel, Mr. 


James Brown (of Scotts’ Shipbuilding and Engineer- 
ing Company, Greenock), Sir A. J. C. Ross (of Haw- 
thorn, Leslie and Co., Newcastle), and Major 8. J. 
Thompson (of John Thompson Water-Tube Boilers, 
Wolverhampton). The three last-named gentlemen 
are newcomers to the Council. 

In Sir Vincent Raven’s absence abroad. Mr. 
Patchell continued to act as chairman. Sir Henry 
Fowler moved a vote of thanks to Mr. Patchell for 
hix indefatigable services during the past ‘vear as 
President. Captain Sankey seconded the motion, 
which was curried with acclamation. Mr. Patchell, 
in responding, paid a tribute to the assistance he had 


‘received ‘during his vear of office from his colleagues 


on the Council and from General Mowat and ~his 
assistatrts on the secretarial steff.- 

; ’ SUMMARY OF THE ANNUAL Rerory. 
“Membership. —On December: 31st, 1924, the mem- 
bership “réll contained 9585 names, showing art in- 
crease of 358 over the previous year. It is of interest 
to note that the number of full members, 3187, is 
The associate 





members number 4296, an increase of 20, and con 
tinue to be the largest class. The associates, of whom 
there are now 69, have also increased by 20, but the 
companions, numbering 58, have decreased by 5. 
The graduates, 1034, and student=, 928, show healthy 
increases of 142 and 179 respectively. 

Institution Examinations. —- Examinations 
entrance to the Institution were held im April and 
October. The studentship examination was passedt 
by 120 candidates and the associate membership 
examination, wholly or in part, by 195. It is noted 
that a new section dealing with the eeonomics of 
engineering was embodied in the October associate 
membership examination. 

Meetings.——-Nine general meetings and four extra 
general meetings were held during the year, Ten 
papers or reports were presented, the remainder of 
the meetings being devoted to special lectures, &c. 
Eleven intormal meetings were held, 

Local. Branches.—The five local 
gow, Midland, North-Western, South 
Yorkshire—-continued their activities. 

+o be. known as the Western Branch 
formed for the counties of Wiltshire, Dorset, 
cester, Somerset, Devon and Cornwall. 

Library.— The Council is gratified by the increasmy 
use being made of the library. During the year, 
1889 books were lent and 514 searches were made for 
special information. A working model of a compound 
differential pumping engine has been presented by 
Mr. Henry Davey, and a lathe built by Henry 
Maudslay 120 years ago has been accepted on loan 
from the Machine Tool Trades Association, A set 
of standard-sized photographs of the latest passenger 
aml goods. locomotives of the four British railways 
has been received, and will be kept up to date. 

National Certificates and Diplomas.—-Under the 
scheme for the award of National Certifieates and 
Diplomas in Engineering, organised in conjunction 
with the Board of Education, examinations were 
held at eighty technical schools and colleges. Of the 
1435 candidates who presented themselves, 4564 
succeeded in gaining ordinary and 166 higher cer 
tificates, while 40 gained ordinary and 31 higher 
diplomas. 

Prizes. 
awarded 


for 


branches. —Glas 

Wales and 
A new branch 
has been 
(Hou 


about £15 

to Mr. P. C. Dewhurst for his paper 
“ British an! American Locomotive Design 

Practice.’ From the Bryan Donkin Fund a grant 
of £20 was made for research work to Mr. S. J. Davis 
and another of £17 to Dr. H, Mawson. The Thomas 
Hawksley Gold Mecal was presented to Professor 
W.. T. David for his papers on * The Missing Pressure 
in Gas Engines and “ Heat Loss in Gas Engines.” 
A Hawksley Premium of £10 was awarded to Dr. 
H. Moss. The Water Arbitration Prize of £30 was 


The Willans Premium, Was 


on 
and 


divided equally between Mr. FE. B. Ball and Mr. 
Daniel Fife. 

Research Committees. Work for the Alloys of 
lron Research Corgmittee was continued at the 


National Physical Laboratory, The first results were 
published in a paper on the relations of iron and 
oxygen, presonted, by Dr. Rosenhain, before the Lron 
and Steel Institute, and in a paper on the production 
of magnesia pots, presented by Mr. Tritton before the 
Royal Society. Further work has been done on the 
alloys of iron and chromium and on the preparation 
of pure chrominmeand pure manganese. This research 
is under the charge of a joint committee of various 
learned For the Cutting Tools Research 
Committee work was done by Dr. Rosenham, Dr. 
Stanton and Professor BE. G. Coker. The results of 
this work have been, or are about to be, communicatod 
at general meetings of the Institution. For the Hard- 
ness Tests Research Comunittee, Mr. (). A. Hankins 
has been studying the effects of adhesion between the 
indenting tool and the material in ball and com 
indentation hardness testx, and will shortly report 
his results. A fourth repert from the Steam Nozzles 
Research Committee will shortly be presented on 
tests conducted with 12 deg. thin and thick impulse 
nozzles, and with single elementary nozzles, Under 
joint researches it is recorded that the Marine Oil 
Engine Trials Committee has now conducted. tests 
on the ** Doxford"’ and the * Camellaird-Fullagar * 
opposed-piston engines, and shore and sea tests on 
the engines of four motor vessels. The Committee 
presented a report on the trials of one of these vessels, 
the Sycamore, last November, and will submit 
further reports this year. It is hoped that the final 
report of the Heat Engine Trials Committee will be 
ready by the end of this vear. 

British Engineering Standards Association.--'The 
Council made a grant of £250 to the B.E.S.A. The 
work of this body, it is recorded, is being hindered 
by its restricted financial resources. 

Finances. —The financial statement for the year re 
veals a total expenditure of £31,432 7s. 8d.. and a toto! 
ineome of £32,334 13s. Yd. li interest. to note 
that the Institution Examinations were responsibl 
for an expenditure of £1540 12s., but that a sum. ot 
£1423 16s. was recovered by way of examination feex. 
The natigpal certificates and diplomas cost the Inst) 
tution £1341 9s. lUd., but here again the fees received, 
amounting to £1038 5s. 9d., ‘offset. the bulk of the 
expenditure. The printing of the ‘“ Proceedings "’ and 
Journal involved the expenditure of £3673 19s. 11d., 
but the sale of extra copies brought in the quite 
gratifying sum of £991 2s. lid. On research work 
£1675 4s. 2d. was'spent. The meetings cost £1454 Lés., 
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of which stun more than half, €887 4s. 8d., is set down | much as 80 per cent’ im the starting effort. He sug-| rollers closely without cages. Eygineer Rear- 


avainst the local branches. 


Rotter BEARINGS PoR Heavy Dury. 


The business of the annual meeting having been 
disposed of, the discussion was resumed of Mr. J. B. 
Dahlerus’ paper, “* Anti-friction Bearing Applications 
for Heavy Duty.” This pamee was presented at a 
meeting of the Institution held 6n February 6th. We 
reprinted it in an abridged form in our issue of Febru- 
ary 13th. 

Sir Henry Fowler, opening the resumed discussion, 
expressed regret that his position as reporter to the 
fortheoming International Railway Congress pre- 
cluded him from revealing on that occasion certain 
facts and figures in his possession regarding the use 
of roller bearings on British railways. He could, 
however, say that those faets and figures did not 
amount to much, and showed littl more than that 
roller bearings on British railways were still in their 
infancy. Proceeding, he recalled Sir J, A. F. Aspin- 
alls train resistance experiments of fwenty-five years 
ago, and said that roughly it. could be deduced from 
Sir John’s results that on a twenty-coach train the 
resistance of the journals amounted at 20 miles an 
hour to about 30 per cent. of the total, at 60 miles to 
IL per cent., and at 80 miles to 9 per cent. It was 
evident, therefore, that at moderately high speeds 
roller bearings could deal with only a small part of 
the total train resistance, and it was this fact which 
produced the result that on long distance, fast trips, 
such as those between Kentish Town and Leicester, 
mentioned jn the paper, the saving of coal given by 
the use of roller bearings was small, if there was any 
at all. He appreciated the advantage which roller 
bearings conferred in the matter of overcoming friction 
during the acceleration period. But a well-designed 
well-lubricated white metal bearing took a lot 
beating once there was thoroughly established the 


gested, therefore, that the value of roller bearings 
for services entailing frequent starts and stops was 
not so great as had been stated in the paper and the 
discussion. Criticising the figures for the Kentish 
Town- Leicester tests on the Midland Railway, he said 
that as given m the paper they presented very little 
upon which to form sc sound judgment: It was not 
sound to base an opinion in a matter of this kind on 
average figures. He himself bad found savings of 
2 per cent. at one time and 40 per cent. at another 
under exactly equal conditions. He therefore urged 
that the Midland figures should not be taken as con- 
elusive. 

Mr. J. D. Twinberrow suggested that the resistance 
of rolling stock might be reduced without the use of 
roller bearings by simply reducing the diameter of the 
journals to the minimum consistent with safety. 
Designers were not always prepared to make such a 
reduction, but in American practice he that 
the size of journal commonly used aided © per cent. 
to the journal friction without securing any (com 
pensating advantage. R ing the question of end 
thrust, he remarked that were apt gies 
that at high speeds the: herivental force m 
16 to 18 per sent. of the weight BOY 
end thrust should be @ecommodated by 

oat 







of double collars at each end of the pe Bo BO that 
of the hornblocks would support end thrust in either 
direc a 

Mr. . Hookham expressed agreement with Mr. 
Hydc'e views as to the variation of results under 
apparently unif@rm: conditions. He had heard of 
some tests carried out on the same train, on the same 
course and on the same day, Which gave results whieh 





phenomenon, whatever it was, that was manifested | 
when white metal and steel moved in contact with 
each other. Concluding, he called attention to the 
fact that the Midland Railway tests showed a coal 
consumption of 0.068 Ib. per ton-mile for the plain | 
bearing train, whereas the Finland Railways’ test 
showed a consumption of 0.102lb. There was a 


similar difference in the consumptions with the roller- 
bearing trains, and it was probably to be ascribed to 
a difference in the quality of the coal used. 

Mr. Daniel Adamson said that whereas the author 
in the opening stages of his paper called prominent 
attention to the pecessity of durability in roller bear 
ings, he did not at any subsequent stage give any 
comparative data for the life of roller bearings and 
plain bearings. He also pleaded that more restraint 
might have been exercised in introducing the names of 
specific firms into the paper, 

Mr, R. W. Reid, carriage and wagon superintendent, 
London, Midland and Scottish Railway, Derby, said 
that the Midland Railway desired to increase the 
accommodation of its passenger coaches without in- 
creasing the size of its locomotives. The results 
obtained with roller bearings on the Swedish railways 
provided encouragement to experiment with such 
bearings with this end in view, but the expectations 
formed had not been completely fulfilled: He realised, 
however, that roller bearings possessed other advan- 
tages beyond the reduction of running resistance. 
On the Pennsylvania Railroad the difficulty was to 
start the very heavy traims that were used. There 
was no difficulty im keeping the trains going once they 
were started. ‘If then the use of roller bearings 
mitted eaxy starting they formed a good investment. 
Referring to the excellence of the plaim bearings used 
the Midland Railway, he remarked that it was 
essential to use a good white metal, to finish-grind 
the axles, and to attend to the bearings regularly and 
thoroughly. His railway had tried roller bearings 
on porters’ trucks, barrows, &c., but had found their 
coat prohibitive. 

Mr. Daniel Fife, mechani¢el engineer to the Clyde 
Navigation Trustees, gave some partictlars of what 
he described as the largest ball bearing ‘ever used in 
this country. This bearing was made dm Germany, 
and was employed to support a shaft, 1 diameter, 
on which was mounted a fly-wheel 16 tons, 
running at 375 revolutions. . End thrust proved diffi~ 
cult to handle, and after a year the race became pitted 
and the balls fractured. The bearing was thereupon 
replaced by a plain one of white metal. On the same 
shaft a smaller ball bearing was fitted. This bearing 
was practically free from ¢nd thrust and ran satis- 
factorily for six years. When it gave out it was re- 
placed by a roller bearing which had been rumning 
without trouble since it was fitted. 


Mr. J. H. Hyde, of the National Physical Labor- 
‘tory, said that he had been responsible for. the 


National Physical Laboratory texts on tramway cars. 
tu which reference was made in the paper... lt wae 
unportant, he thought, to make quite clet what a 
reduction of 80 per cent. in the starting resistance 
really amounted to. If a curve of total resistance or 
tractive effort wero plotted against space covered, from 
vest, a graph would be obtained for a plain bearing 
var which differed materially from the xruple vbtamed 
for a voller bearing car only in the eazli 
see the accompanying diagram, The work done in 


bringing the car from rest to its running speed) was 
proportional to the area under the curves, and was 





clearly not greatly 


affected even by a reduction of as 





Admiral Skelton said that ball and roller bearings had 
not. heeti found to give much satisfaction in the Navy. 
Before the war experiments were conducted on the 
use of such bearings in thrust blocks, but it was the 
advent of the Michel bearing which alone made the 
Hood possible with her 150,000 bhorse-power. Mr. 
J. H. Hitehen recounted the suecess achieved by his 
firm with the use of roller bearings of a simple design 
on metre-gauge wagons that had to be pushed by 
native labour. 


Mr. 8S. CC. Croxford said that it was more 
important to know to what extent a roller bearing 


could be trusted than to have an exact knowledge 
as to the saving of power it would effect. A single 
breakdown might wipe out all the value of the saving 
effected. He held that neither a ball nor a roller 
bearing was a mechanically sound device. The 
hearing between the balls or the rollers and the cage 
was a point or a line, and therefore a very small load 
would produce a very high stress. The material not 
being perfectly hard, deformation of the skin must 
oecur, and the resulting fatigue caused by the rep: 
of the deformation wae such that no metal 
Of which we had knowledge could withstand it. Thi- 
The | deforming action was absent in plain bearings, and 
provision | until it was eliminated from ball and roller bearing~ 
ould be impossible to trust them. He also criti 
ball and roller bearings on the ground that they 
were diffieult, to apply, remove and replace, owing to 
fact thaf-they were not split, as were plain bea: 
and had therefore to be slipped into place from 
end of the shaft. 
. GP. W. Sims said that the paper, in spite ot! 
. made no pote to anti-friction bearings 
such as those of the Michel type 
In ball and rofler bearings final dependence had to be 
placed upon quality of material. Indeed, he under 
stood that: the material used was earmarked for the 
purpose from its birth onwards. That was not so in 
Michel and similar for in such appliances 
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varied by as much as 30 per cent. The author had 
presented the Midland figures without attempting to 
explain or excuse them, but some such variation as 
he had mentioned would be quite sufficient to reverse 
their significance. As to the difference hetween the 
experience with roller bearings in this country and 
on the Continent, he thought that the smoother and 
better tracks possessed by British railways would 
greatly assist the good behaviour of plain bearings 
‘and therefore give roller bearings a reduced chance 
to show to advantage. As a contribution to the dis- 
cussion of practical experience with anti-friction bear- 
ings..ho reported that he was aware of some train 

dynamos which were fitted with ball bearingy. 
The commutators were found to suffer much moré 
from chatter and wear than did of similar 
dynamos-haying plain bearings. 

[éeut.-Colonel A. FE. Davidson dealt with the use 
of roller bearings for the big ends of motor vehicle 
engine connéeting-rods. Many trials, he said, had been | 
made with such bearings, but the difficulty always 
encounteredwas thefracturing of the cages. With the 
author's suggested characteristic of a desirable roller 
hearing design, tamely. that the unit should be non- 
adjustable, he was in full agreement. In the 1910 
War Office specification for subsidy lorries plain 
floating bushes for the front and rear axles had been 

ified, although pressure was brought to bear in 
favour of the adoption of adjustable taper bearings. 
Tt had been found in the case of taxi-cabs that no 
peace was obtained until similar adjustable bearings 
had beet made non-adjustable. During the war 
mauy American lorries were supplied with taper 
roller “Hearings, which, although they could be 
adjusted in the workshop, could not be adjusted by 
the driver on the roadside. This plan seemed to present 
a reasonable compromise. The self-alignment charac- 
teristic which the author also specified as desirable 
in roller bearings covered a property which, if present, 
no doubt gave the designer a comfortable feeling, 
but which otherwise was not of first-class significance. 
The uncertainty as to the length of life of a roller 
bearing was a serious fa tor telling against its adoption. 
He instanced an example of a pump fitted with such 
bearings which entailed the necessity’ for three shifts 
watching it wight and day, because. of the complete 
uncertainty as to when the bearings were going to 
break down. 

Mr. E. Bruce Ball asked for further information 
regarding the design of roller bearings for heavy loads 
at slow speeds and.for @ statement as to the relative 


those 


| tinal dependence 


j race ? 
lubricant * 


| test had revealed an economy of 14 per cent., 





advantage of using cages as against the packing of the 


upon a secondary material 
In ball and roller bearings 
metal contact with the 
If there were, what was the function of the 
Did it serve the purpose simply of cooling 
the parts or was it an anti-corrosion agent 

Mr. J.B. Dahlerus, the author, then replied briefly 
io some of the points raised during the two dis 
cussions. In making comparisons of the saving 
effected by the use of roller bearings it was necessary 
to know the relative costs of maintaining roller and 
plain bearings in good condition. It would, he thought, 
he interesting to have some figures of that nature 
from the Midland Railway. In Sweden a two months’ 
at which 
rate the increased cost of the roller bearings would 
be paid back in 4.6 vears. It could be definitely 
stated that the cost of maintaining roller bearings was 
leas than that of maintaining plain bearings. Again, 
it was undoubtedly true that roller bearings saved 
the oceurrence of hot boxes. In the United States 
300,000 miles had been run with roller bearings with 
out a single hot box being found. The first use of 
roller bearings in the States was made on sleeping 
coaches simply in order to avoid the disturbance of 
passengers for a hot box. As regarded the cost of 
roller bearings, the Midland Railway type illustrated 
in the paper cost £18 per axle-box, as compared with 
ahout £5 for e plain bearing. On the question of 
trustworthiness, he admitted that there was a fatigu 
stress in roller and ball bearings, but claimed that 
recent research work had enableddesigners to set the 
stress and deformation inside the limits required to 
give a desired life. 


rested 
namely, the lubricating oil. 
was there actual metal to 








NEW WATER AND DRAINAGE PROJECTS FOR 
SAO PAULO. 


Tue possibility of a further prolonged drought, 
to that of last summer, has induced the Government of 
Sao Paulo, Brazil, te proceed with the project for the con 
struction of a new water supply system such as will meet 
the necessities of the population for the next twenty years 
The project comprises the construction of a dam at the 
waterfall of Graca (Cotia) to form a regulating reservoir 
which will provide a daily supply of 20} million gallons 
of water ; and a reservoir at the Cantareira to supply an 
additional 3,750,000 gallons per day. A further reservoir 
to contain 3} million gallons will be constructed on the 
Serra of Itaberaba for giving a supply to Penha. The 
excess volume for the basin of Cabugu will be used by 
means of a tunnel between the vallevs of Ururuquara and 
Cabucu. The existing waterworks will be improved and 
extended, and. when completed, the improvements will 
serve tosupply water fcr 2,000,000 inhabitants. 

The Minister of Agriculture for the State of Sao Paulo 
has also given instructions for the preparation of final 
plans, to be submitted to the Department of Water and 
Sewege, for improvements in the drainage xystem of the 
capital. The work contemplated includes the laying of 
sewers bencath the city and to all sections not vet served ; 
the lawing of a xvstem of intercepting sewers ; the treatment 
of the’ sewage m disposal works to be constructed ; the 
construction of rain-water reservoirs ; and the imstallation 
of meters in all properties linked to the water. suppl) 
system. 

The estimated cost of these works is 120,000 euntos of 
reis, Which would include both the drainage works and the 
néw water supply service. The financing of both schemes 
is at present occupying the attention of the Secretariat at 
Sao Paulo 
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The British Industries Fair. 
No, IL* 


THE principal exhibit on the stand of Blackstone. 
and Co., Stamford, is the 55 brake horse-power oil 
engine illustrated in Fig. 6. This engine is of the cold- 
starting, heavy oil type and runs at 240 revolutions 
per minute. Its chief peculiarity lies in the arrange- 
ment used for the injection of the fuel, which is so 
devised that the oil is injected in the same manner 
regardless of the speed at which the engine is running. 
The essential parts of the gear are shown in the hne 


which it is to be run. It is also unnecessary to pre- 
heat the oil before it enters the engine unless it is of 
such a nature that it cannot otherwise be pumped. 
The compression pressure of these engines is 350 tb. 
per square inch and the initial pressure on full load 
550 lb., while the mean effective pressure is 100 Ib. 
per square inch. The makers guarantee a fuel con- 
sumption of 0.4 1b. per brake horse-power per hour 
with standard fuel oils. These engines are made in 
a variety of sizes from 4 brake horse-power up to 
150 brake horse-power with single cylinders, and up 
to 900 horse-power with several cylinders. Another 
engine on this stand has an output of 17 horse-power 
when running at 275 revolutions per minute and is 

















FIG. €¢ 55 B.ELP. OIL 


drawing Pig. 7, which is a plan view, with the excep- 
tion that the cam shaft and rocking lever are shown 
in a plane at right angles to their proper positions for 
the sake of clearness. 

The fuel oil, is supplied by a separate pump to a 
chamber at, the back of the ignition spray and pushes 
back a small plunger against the pressure of a coiled 
spring. When the casing has been filled with oil this 
sprig is further compressed by the action of the 
rocking lever and crank on the end of the cam shaft. 
The ball valves at. the inlet to the chamber then close 
and the oil is imprisoned under the pressure of the 
spring, which continues to as the crank 
ailvances towards the end of its stroke, During this 
tume the fuel valve is kept closed by a coiled spring 
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FIG. 7 


FUEL INJECTION ARRANGEMENT 


in its casing and by another spring acting through 
a bell crank. Just before the dead centre, a pallet on 
the rocking lever meets the tappet red of the bell 
crank and compresses the spring which holds. the 
valve shut. The pressure in the chamber 
then forces the valve open and the fuel is driven, by 
the main spring, into the combustion chamber in the 
forrn of a fine spray. It will be observed that it is the | 


injection 


expansion of the spring which injects'the oil; and as | 
a consequence the spraying is as effective at starting 
up as it is when the engine is running at full speed. 
[t in unnecessary to use paraffin in starting the engine | 
and it can be started, up from cold with the fuel on 


* No. 1. appeared Febrvary 20ch. 


lan) } 
1 Ek j 
PAA tie ( 
3 } 
Se: } 
>i. - 
~— 


Ch 


het 
+ 
V1 Starter Valy 
‘ae {rr \ 
. 6 


ENGINE BLACKSTONE 


coupled with a 440-volt direct-current generator ol 
10 kilowatts. 

A very handy form of blow-pipe metal cutting 
machine is exhibited by Hancock and Sons, of Parlia 
ment Mansions, Victoria-street, Westminster, and is 
illustrated in Fig. 8. The principle of cutting metal 
by burning it away in a stream of oxygen, after being 
pre-heated by a blow-pipe flame, needs no explana- 
tion here, but the arrangement of the machine for 
controlling the blow-pipe is novel. 

The machine, it will be seen, comprises a base on 
which there are mounted two standards. One of 
these standards carries a table, parallel with the top 
face of the base, which can be swung to one side so 
that heavy pieces of work may be lowered on to the 









be followed with the wheel and reproduced exactly 
on the work. Circles can, of course, be cut by fixing 
the end of the arm by a radius rod and setting th: 
knurled wheel at a tangent. 

Apart from its simplicity, the machine has. thx 
advantage that the cutting speed is always constant 
regardless of the direction, while quite sharp corner> 
can be cut out square. The machine is made in two 
sizes, for cutting up to din. thick and 18in. by I6in 
area at one setting and for metal up to 12in. thick 
over an area of 2ft. 6in. by 5ft. The cutting speed 
is said to be 15ft. a minute through 12in, steel anc 
100ft. per minute for fin. plate 

W. 


Summer-row 


and T.. Avery, Limited, of 27, 
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FIG. 9 MECHANISM OF WEIGHING MACHINE AVERY 

Birmingham, have a large stand on which there is 
displayed a colleetion of their weighing and testing 
machines, with most of which our readers are familiar 


There is, however, a weighing machine, which we 
have not vet described, that embodies a rather 
interesting mechantsi It is of the dial indicating 
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base. On the other standard there a hinged 
bracket, to the outer end.of which two long arms are 
pivoted. One of the arms is above the table and the 
other above the work. The lower arm carries the 
cutting blow-pipe and on the end of the upper arm 
there is mounted a little knurled wheel, which is 
driven either by a one-tenth horse-power electric 
motor, as illustrated, or by: clockwork.. The knurled 
wheel can be swivelled in any direction, and it: is 
obvious that it can be made to move the end of the 
arm about in airy path across the table and that the 
blow-pipe will be made to follow a similar’ track. 
Consequently if a full-sized drawing of the shape to 


is 


' be cut is pinned on the table the contour ean easily 





FIG. 8--OXYGAS CUTTING PLANT --HANCOCK 


type, and the platform and lever svstem teed little 
description, as they follow orthodox design. The 
mechanism used for balancing the load is illustrated 
in the sketch Fig. 9, and is noteworthy, as it involves 
only rolling frietion. The lower part of the sketch 
represents the lever system of the platform, which 
may be passed over. The weight is transmitted by 
this system to the conneeting-rod A, with’ which two 
steel ribbons B are contiected by means of an equaliser 
beam. ‘The upper ends of these ribbons are attached 
to two sector pieces © C, which pivot‘at DD. Fixed 
to the axes of these sectors there’ are two other 
smaller sectors ET, and the pendulum balance 
weights F F. The whole system is suspended by the 
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ribbons G, which are attached to the sectors FE E. 


It will be seen that as the load pulla down on the | 


connecting-rod the sectors will be rotated until the 
weights F F balance the pull, In doing so the sectors 
i) E will elimb up the ribbons G and, by means of a 
rack and pinion gear, rotate the pointer H. It is 
obvious that by properly designing the sectors CC 





up with the tool without it being necessary to mark 
The mandrel is bored through with a 


the wheels. 


hole large enought to pass a 1jin. har and the head- 
stock ean he set over for taper turning, while the 
hack centre ia adjastable for the same purpose, The 
slide rest is of the siraple type and ean he slewed 
round to anv angle 








FIG. 10 SCREW CUTTING LATHE EXE ENGINEERING CO. 


an equally divided scale can be used in conjunction 
with the pointer 

This mechanism is used on quite a number of the 
weighbridges on the Avery stand and we found it 
both sensitive and dead beat. 

The lathe illustrated in Fig. 10, which is exhibited 
by the Exe Engineering Company, Limited, of 
Exeter, is a development of the little machine 
desernbed and illustrated in Toe ENGINEER of January 
lith, 1924, in connection with the Model Fngineer 
Exhibition, which also is on view at the Fair. The new 
lathe, it will be noticed, is a more substantial machine, 

















FiG. 12-—-INCLINABLE PRESS WITH FRICTION FEED 


but it retains several of the peculiarities of its proto- 
type. The bed, for instance, is built up of two mem- 
bers, a round bar and a rectangular one, but they are 
now arranged in a horizontal plane instead. of one 
above the other, as before. The result of this arrange- 
ment is that although the lathe is nominally of only 
4}in. centres, the space between the two bars allows 
work as large as 14in. in diameter to be swung between 
the centres anywhere except over the saddle. The 
old_principle of using a very large speed cone instead 
of baek gears has been retained, and the first wheel 
of the change gears is connected with the mandrel by 
means of a dog elutch, so that threads can be picked 





into the dies. After being operated on, the shells are 
automatically ejected. The machine works at a rate 
of from sixty to eighty pieces a minirte 

The small bench press shown in Fig. 13 has been 
designed with the object of doing the class of work 
generally assigned to heavy. hand-operated screw 
PTERREN, and the makers claim that i will offen 




















The Association of Drop Forgers. and Stampers 
has the usual imposing series of stands on which there 
are exhibited all kinds, of forgings, but principally 
thoxe used in the motor car industry.’ ‘The specimens 
shown include work from the factories of the Albion, 
B.S.A., Brett's, Clayten, Coventry Stamping, Deri- 
tend and Victoria companies, and from Doncaster 
and Sons, J. Garrington, Harper Sons and Bean, 
Hughes-Johnson, Thos. Smith and Vanghan Bros. 

Thomas Broadbent and Sons, of Huddersfield, 
have two stands on which there are exhibited a number 
of machines including two centrifugal hydro-extractors 
for laundry work. One has a basket 30in. in diameter 
and is directly driven by an electric motor, while the 
other is 26in. in diameter and is belt driven. There is 
also an example of the Broadbent type of friction 
clutch in which centrifugal action is utilised gradually 
to connect a motor with its load, so that alternating- 
current motors can be started up against full load. 

One of the most fascinating stands in the whole 
Fair, from an engineering point of view, is that of 
Chains (Jewellers), Limited, 37, Albion-street, Bir- 
mingham, where there are several machines at work 
making light chains, such as those used for jewellery, 
from wire. These machines form and assemble the 
chain at a speed of from 90 to 120 links a minute, 
according to the gauge of the wire, but they are of far 
too complicated a nature to be described within the 
limits of this notice. 

Messrs. Bradley and Turton, Limited, of Caldwell 
Works, Kidderminster, have a stand on which there 
are displayed a nurnber of presses and allied machines, 
some of which are illustrated in Figs. 1l to 14. The 
press shown in Fig. 11 is of the inclinable type; that 
is to say, it is pivoted on its standard and can be swung 
forward so that the finished articles can be easily slid 
off at the front. The chief characteristic of ghis 
machine is the arrangement of the feed rolls, which 
are duplicated on either side of the table. The top 
rolls are mounted in rocking frames which are con- 
nected with levers that project beneath a lug cast on 
the ram. ‘The arrangement is such that at the moment 
when the tool touches the blank material the feed 
rolls are slighfly raised and consequently have no 
tendency to tear the metal away from the dies. The 
feed can be adjusted to any length within 3in. The 
feed rolls can also be put out of action by means of the 
hand levers shown, and the double feed has, of course, 
the advantage that the blank metal can be used right 
up to the end. This machine is equipped with a 
serep winder, as shown, which is driven off the feed 
roll shaft by belt and worm gearing. There is a friction 
device in the boss of the winder to compensate for the 
increased rate of take-off as the coil of scrap increases 
in diameter. These winders produce a good solid 
mass of scrap, which is much more convenient to 
handle than the usual loose bundle, 

The press illustrated in Fig. 12 is intended for re- 
drawing, piercing, marking, &c., shells which have 
been previously drawn, and for this purpose is fitted 
with the dial plate. seen in the foreground. The plate, 
it, will be seen, is driven by means of a round belt and 
is used to carry a stock of shells. The» pieces are 
carried rovmd by the plate until they meet a rocking 
carrier driven by the vertical shaft, which feeds them 


FIG. 11—INCLINABLE PRESS WITH DOUBLE ROLL FEED--BRADLEY & TURTON 


increase output by 100 per cent. The ram, it will be 
seen, is worked by a screw and two friction discs, one 
for lowéring atid the other for raising: A slight pres- 
sure on the hand lever seen on the right is sufficient 
to engage thé lowering or pressing drive, and as soon 
as the @peration is completed the tappet on the ram 
engages the lower stop on the Wertical spindle, the 
opposite dise is put into engagement and the ram 
returns to the top of its stroke. The machine exhibited 
weighs 8 ewt. without the stand and exerts a pressure 
of 10 tons, but the firm makes this type for pressures 
up to 400 tons. 

On the same stand there are the rotary shears 
shown in Fic. 14, 


which are the smallest size of a 

















FIG. 18--ROTARY SHEARS BRADLEY AND TURTON 


series that is noteworthy on account of, the adjust- 
ments provided to allow for the reduction in the 
diameter of the cutters as they are ground away in 
sharpening. The bearings for the top cutter can, it 
will be seen, be raised or lowered and kept paratle!l with 
the lower cutter spindle. Two intermediate wheels 
are arranged between the pinions on the cutter shafts 
so that the gears may mesh properly as the distance 
between the centres of the shafts is varied. The table 
can be adjusted as to height to suit the size of the 
cutters. The machine shown will cut metal '/,,in 
thick at speeds up to 80ft. per minute. 

Industrial Waste Eliminators, Limited, of 20, High 
Holborn, London, W.C.'1, are demonstrating their 
system of extracting oil from old cotton waste, used 
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axle-box pads and similar materials, so that both the 
tabric and the oil can be used over again. One of the 
chief items im the plant is the centrifugal machine 
ihastrated im the sectional drawing Fig. 15, It will 
be seen that the machine is of the type in whieh the 
basket or cage B is supported from helow by a spindle 
running in ball bearings. Directly beneath the basket 
there is fixed a turbine dise A fitted with impulse 
blades. A jet of steam is directed on to the blades by 
the nozzle C and escapes into the imterior. The 
exhaust finds its way into the dome at the centre and, 
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FIG. 14 FRICTION- DRIVEN SCREW PRESS 


passing through the perforations D, flows through the 
material being cleaned to the outlet E. Centrifugal 
action, assisted by the heat of the exhaust steam, 
throws the oil or grease out into the space F, and it is 
drawn off by way of the trap and outlet G. These 
machines are made in three sizes, with basket 
15in., 20in., and 36in. in diameter, and run at speeds 
of 1500, 1000, and 700 revolutions per minute respec- 
tively. They are generally lied with two baskets, 
so that one can be loaded while the other is running. 
Hand-operated brakes are fitted for quickly stopping 








ward by some engineers who do not advocate air 
heaters. The exhibit in question is a fire-bar taken 
from a boiler after it had been in service for some 
considerable time with the incoming air at a tempera- 
ture of 700 deg. Pah. lt ix a plain cast iron bar and 
shows no indication of burning.. The makers say, 
nevertheless, that they can, if it is so desired, supply 
bars which will stand a much higher temperature than 
they can ever be called upon for and still give several 
years of service without repair. Some particulars 
of tests on a Babcock boiler fitted with one of these 
preheaters, which we gleaned at the Fair, show that 
the addition of the heater increased the efficiency 
from 77.7 per cent. up to 88.1 per cent. The boiler 
was, evaporating approximately 130,000 Ib. of water 
ad hour, and the power consumption of the pre- 
ter was 10 horse-power. 

‘The latest development of stainless steel is exhibited 
by Thos, Firth and Sons, Limited, of Sheffield, in the 
form of thin sheets of ** Staybrite Silver Steel,’ which 
is.remarkably ductile and can be pressed into quite 
intricate forms. It has a yield point of from 12 toe 15 
tons per square inch and an elongation of from 
50 cent, to 70 per cent. It can consequently be 
cold pressed to a far greater extent than stainless iron 
and ean be soldered or welded without trouble. The 
Rapid Cobalt Company, of Corporation-street, Shet- 
field, ix also showing some special steels, of the high- 

i type, both, in the rough and made up into tools. 
Industries, Limited, of Nobel House, London, 
S.W. 1, have a stand on which there are displayed 
many examples of work executed with their lacquers 
and enamels, together with samples of the * Plastic 
Weod,” with which our readers are familiar. Richard 
C. Gibbins and Co., of Berkley-street, Birmingham, 
have a variety of lifting tackle, the Staveley Coal and 
fron Company is showing specimens of its products, 
su¢h as pig iron, coke, &c.;, and James Mills, Limited, 
of Bredbury, near Stockport, have a fine display of 
bright-drawn steel rods in a great variety of sections. 
On the stand of the Aerograph Company, of 43, 
Holborn-viaduct, London, there are several paint- 
spraying machines, ranging in size from light little 
* pistols” up to semi-portable plants for supplying 
several nozzles. 





Letters to the Editor, 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





MAIN LINE RAILWAY ELECTRIFICATION. 


Sim.—-All engineers interested in electric traction must have 
experienced considerable interest and satisfaction in the series 
ot articles you have been publishing on main line electrification 
by Sir Philip Dawson and Dr. Parker Smith. 

The last article, on the Swedish State Railways, is of particular 
interest, as it deals with the interference with communication 
circnits from single-phase railways in an authoritative manner, 
the Swedish Stete Railways having really endeavoured to tackle 
the problem. 

The results as shown on page 159 will not, | am afraid, be 
considered very satisfactory by Sir Philip Dawson, but perhaps 
I may say that they are not surprising to myself, and indeed 
confirm the opinions I have arrived at from theoretical considera- 
tions and from the practical experience on the single-phase line 
between Lancaster, Morecambe and Heysham. 

The removal of the communication eircuits in this country 
to at least 100m. from the track is, of course, not a practicable 
solution ; to remove them to the minimum distance of even 
15m. is impracticable. This is roughly 50ft.—more than the 
total width of an ordinary double-line railway ! 

This minimum distance of 15m. also necessitates the pro- 
vision of a compensating circuit, which, T presume, is that covered 
by my patent No. 15,158 of 1909, and which was tried on the 
Midi Railway with some success, as described in Monsieur 
Bachellery’s paper last year. 

I hesitate to trouble you at length upon what has been so 
often valued as a secondary consideration in choosing electric 
traction systems in this country, and it would be interesting to 
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FIG. 15-OIL SEPARATOR—INDUSTRIAL WASTE ELIMINATORS | 


the machine at the end of the run, The dirty oil drawn 
olf from the centrifugal machine is treated in heated 
~ettling tanks to remove the impurities and water. 
Howden-Ljungstrom Preheaters, Limited, of 133, 
Helen-street, Govan, Glasgow, have a stand on which 
there is shown at work one of the preheaters, for fur- 
nace draught, which we have already described and, 
consequently, it needs little further introduction. The 
exhibit is, however, noteworthy in that it includes a 
specimen which demonstrates the fact that the furnace 
temperatures attained with preheated air need not be 
detrimental to the grate-—-a contention brought for- 








know whether Sir Philip Dawson has not now agreed that for 

this country the interference question is insoluble with single- 

phase collection. J. SAVERS. 
Derby, February 23rd. 


THE CHITTAPRAT,. 
Sin,—I have read with great interest the articles published 
by Mr. KE. L, Ahrons on “ The History of the British Locomo- 


tives.”’ I wish te say that, in course of researches made partly 
in connection with Mr. Augustin Seguin, I have made some dis- 


| coveries relating to the Chittaprat—tour-cylinder locomotive 


built by Wilson for the Stockton and Darlington Railway— 
and to the Stephenson locomotives sent to the St. Etienne-Lyons 
Railway about 1828, inchiding sketches and drawings of both. 

We intend te make publication of the same in due course, 
and wish to point out that the evidences alluded to modify to 


| a certain extent the staternents published, particularly in respect 


to Chittaprat. F, AcHARD. 


Paris, February bith. 

[| We are glad to hear that Monsieur Achard has been fortunate 
enough to make the discoveries to which he refers, and we hope 
some day to see a full account of them. Im the meantime, in 
fairness to our own historian, it ought to be said that he quoted 
Colburn, and was not responsible for an account which, meagre 
as it is, has hitherto been accepted._—Ep. Tre FE.) 


LOCOMOTIVE DEVELOPMENT. 


Sir,—May I draw attention to a slight error in Mr. Alirons’ 
article in the current issue of THe Enarmverr ! It is stated on 
page 179 that the type of forked * «mall end’ introdueed by 
Allen in 1840 was used for all Crewe-built simple engines, both 
inside and outside cylindered, until the end of Mr, Webb’s super. 





intendency. This is, however, not the case. Mr. Webb only 
used this particular form of crosshead connection when two bar 
guides were employed, in all other instances beginning with the 
“18in, goods,”” Joy's motion, the solid bushed end was intro 
duced together with four guide bars. This arrangement, I ma, 
mention, continued for all the compounds of the three-cylinde, 
express classes, and was used for the inside (low-pressure 
cylinders of the four-cylinder series, The compound goods ougine 
had two bar guides of another pattern for the outside (high 
pressure) cylinders, EF. Ceci, Pourtvey 
London, February 17th, 


OUTSIDE VY. INSIDE CYLINDERS. 


Sir,—Concerning the reference. to “ The question of inside 
versus outside cylinders ” in this week's interesting chapter o! 
‘“‘ British Steam Railway Locomotives from 1825 to 1924,” in 
which B. Cubitt, Fernihough, Gray ea eere Stephenson ar: 
mentioned as advocates of the “inside ” gytinders, and Joseph 
Locke as being in favour of the “ outside ” oylinders, it may he 
—Rewraggher = iemerapermperiemr 4 § by J. V 
Rastrick, who has recently been referred to by Mr. BE. I.. Ahron~ 

Before the “Gauge Commission™ om August 12th, 1845 
Rastrick, then chief engineer of the London and Brighton Rai! 
way and an advocate of the “ narrow-gague "’ system. was aske«| 

“What is your opinion of the effeet of outside cylinder- 
do they produce any yawing motion t”* 

* Not the least in the world. It is ifmpoaaible any such motion 
ean be produced, unless there is a play in the framing itself." 

** If the crank was pushed by « person standing on the crown! 
or from the ground, might it be pushed above 7” 

“ Certainly ; but so long as the whole is Connected together 
I do not see what chance there can be of its throwing it sideway. 
or making oscillation sideways. I consider the outside cylinders 
to be very much preferable to the inside eylinders.” 

London, 5.E. 19, February 20th. Apracer Ler 


PISTON RING FRICTION. 


Sir, With reference to the article of Piston and Piston 
Ring Friction,’ appearing in your issue of Jannary 6th, the 
writer some time ago made for Professor F. W, Burstall a series 
of testa upon a gas engine piston. : 

The piston was reciprocated im the cylinder by its own crank 
and conneciing-rod, hoth wich and wichout rings, at different 
jacket temperatures. The power required under each condition 
was carefully measured. The experiments are not quite com 
plote, but appear to show that while the lubrication of the rings 
is of the boundary type, that of the piston is more nearly perfect. 
This appears to be in accordance with the generally accepted 
fact that the friciion losses of an internal combustion engine 
decreases with increase of jacket temperature, a condition which 
would not hold if boundary lubrication existed for both piston 
and rings. With the usual crank and econnecting-rod arrange 
ment the piston during its reciprocation moves from side to side 
of the eylinder, and this possibly allows the film to form under 





the piston 8. J. Funes 
Birmingham, February 6th 
Water Power Resovrces or Canapa.—-The Dominion 


Water Power and Reclamation Service of the Department of the 
Interior of Canada has published a new volume of that portion 


' of the series of water resources papers which deals with the 


| surface water supply of the Dominion. 





This report ia No, 43 
of the series, and gives details of stream measurements made in 
the province of British Columbia and the Yukon Territory 
during the climatic year from October Ist, 1922, to September 
30th, 1923, and it eentains a short explanation of the purpose 
and scope of the work and 155 pages of tables and description 
of gauging stations, with an index map of British Columbia. 
showing their sap This will be supplied free of 
charge on application to the High Commissioner for Canada. 
Kinnaird House, Pall Mall East, London, or to the Director of 
Water Power and Reclamation, Ottawa, Canada. 

Encineertse Gonrine Secréty—The sixteenth annual 
general meséting of the F ing Society was held at 
the Institution of Civil Engi on Wednesday, Februery 

t office for the ensuing year were 
: Sir Alexander Kennedy. Vice-president-. 
D. A. Stevenson, BE. 1... Ma . F. J. Walker’. W. Price 
Williams, G. Midgley Taylor, W. H. Shortt, E. W. Timmix. 
K. Wolfe Barry, W. lL. wergh. Oaptain, J. R. Sharman 
Honorary secretary, G. M. C, Taylor. Honorary treasurer. 
H. P. Allison. Honorary auditor, 8. C. Iewis. Elected member. 
of Committee, A. J. Boyd, 8 R. Loweock, H. E. Midgley. 
F. R. Phipps, W. A. Tait, and F. Bolton, R. E. Doewra, H. | 
Hale, and b. T. Powell, in place of B. ©. MacKellar, A. Valon. 
and K. A. Wolfe Barry, who retire in accordance with Rule 5 
and H. P. Allison who is nominated for the office of hon. treasurer 
The proposed alteration to Rule 6 was also carried :—* Member-. 
associate members, associates, students or graduate: of the 
Institutions of Civil, and Blectriea! Engineers, and 
the Institution of and iiders in Scotland. 
shall be entitled to beeome members of Society on payment 
of the subscription, provided they ate already members of « 
recognised golf club, and provided that at no time shal! the total 
membership exceed 175, The Committee shall be entitled to 
elect, at their discretion, members of other enginecring societies 
on application, provided that at no time shall the number oi! 
such members exceed ten.” 


Bumpine MateRtars.—The British Engineering Standard~ 
Association, as a result of a full tive conference 
recently held at the Institution of bivil arr oe has decided 
to set up a Sectional Committee to deal with building materials 
generally. Certain specific uests to deal immediately with 
the preparation of British ctaniaed specifications for asphalt for 
roofing. asbestos cement sheeting and ¢ ded metal and 
expanded metal lathing, were also considered, together with the 
manufacturers representing these branches of the industry, and 
it was unanimously decided to set up sub-committees to deal 
respectively with these materials. Mr. Ll. B. Atkinson, a member 
of the Main Committee of the B.E.S.A., was in the chair, and 
representatives were present from municipal authorities, tech 
nical institutiohs and the railway companies, and general user 
of building materials, various associations and also the Govern 
ment Departments. A watching brief tor the manufacturing 
interests, waa held by representatives of the Federation of 
British Lndustries, it being obviously impossible for every branch 
of the manufacturing interests in the building trade to he 
sented at this meeting. The chairman was careful to explain 
that there was no intention whatever of the Sectional Com 
mittee, if and when set up, initiating any piece of standardixa 
tion. or even attempting to set up British standard specifications 
for any class of building materials without the full support and 
backing of the particular branch of the building industry cor 
cerned. It will therefore be seen that whilst the Sectiona! 
Committee is a very representative one, it has not heen given « 
roving mandate, but is to consider each and any request on it« 
specific merits, and to call the manufacturers into conference. 
both as regards the icy to be adopted and in regard to the 
technical details of the subject. 
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Railway Matters. Notes and Memoranda. Miscellanea. 
As from Monday next the boat train for Fleetwood, SOME experiments carried out in.America show that a ARRANGEMENTS are being made for the erection of a 


cv route to Belfast, will leave Euston at. 6.10 p.m., instead 
of at 5.20, and will be due at Fleetwood at 10.40 instead 
of 10.25. The 5.20 will continue te run, but will serve only 
as far as Preston 


WE regret to hear that the pemgnetion, owing, to ill- 


health, from the position of and sec: to = 
(Cheshire Lines Committee, of J. E. Charn 
nounced in this column last week, has now been f lowed 


by that gentleman's death. 

Despite the fact that the Automatic Train Control 
(Committee, presided over by Sir John Pringle, recom- 
mended that control should be at the stop signal and not 
at the distant, the Great Western Company, which favours 
control at the distant, has had forty additional engines 
titted with the system it has in operation between London 
and Reading. 

FoLLow1Ne on the Fay-Raven report on the railways of 
New South Wales, noted in Tar Encineer of December 
26th last, Mr, James Fraser has been re-appointed Chief 
Commissioner and his salary increased to £5000 a year. 


The two Assistant Commissioners at £2500 each are Mr. 
©. W. Brain, the Chief Electrical Engineer, and Mr. 
\. D. J. Forster, the Assistant Chief Mechanical Engineer. 


SPEAKING at @ recent meeting, Mr. Whitelaw, the chair- 
man of the London and North-Eastern Railway, said, with 
regard to the rival Bill of the London, Midland and Scottish 
for a railway in the Dukeries: “ In our view, this whole 
district is clearly the railway territory of the London and 
North-Eastern Railway Company. We regard the pro- 
posals of the London, Midland and Scottish Com any as 
an invasion of that territory, and a violation of the prin- 
ciples of railway Pee ary ae the Railways Act, bald 
was founded.” As related in our Notts. 
letter on February @th, both winded are arousing eet 
opposition, in view of the possible damage to some of the 
beauties of the Dela 


lar following tion of the note in this column 
on the 6th inst. as te the re-numbering of the engines on 
the London, Midland and Scottish may be of interest. 
The Midland engines remain ti 
passenger tender engines take 1- ‘1199 ; passenger tank 
engines, 1200-1499 and 2000-2219 ; goods tank ¥ 
1500 1999 and 2220-2289; banking 
and goods tender engines, 
Division A is mainly the old London and North-Western, 
its numbers are allotted thus :—P tonder 


assenger 
engines, 5000-6399 ; — tank oa * 6400-7199 ; 
yoods tank engines, 7200-7999; goods tender engines, 


8000 9999. Western Division B is used mainly by the 
former Lancashire and Yorkshire Railway. Its numbers 
are: Passenger tender engines, 10,000-10,599 ; passenger 
tank engines, 10,600-11,199 ; goods tank engines, 11,200 
11,999; gx tender engines, 12,000-13,999. The 
Northern Division is the Caledonian, Glasgow and South- 
Western and Highland, and it takes :—Passenger tender 
engines, 14,000-14,999 ; passenger tank engines, 15,000- 
15,999 ; goods tank engines, 16,000 16,999 ; goods tender 
engines, 17,000-17,999 

ALtaovuaeH the jury in the Sheriff's Court unanimously 
acquitted the driver concerned in the fatal collision of 
Juiy 28th at Haymarxet Station, Edinburgh, 
Pringie has apparently found no difficuity im coming to 
the conclusion that the signal was against the train. Both 
driver and sizgnalman were positive that they acted a 
and Sir John said he was impresred at his mquiry by 
manner in which the driver gave his evidence. Fortunately 
for the signalman, the section of the line concerned is 
protected by lock-and-block, which not only has no-releas- 
ing key but was proved to be in working order. Hefice 
the train that was standing in Haymarket Station pre- 
vented the signalman there from giving train-out-of- 
section for it, and therefore from accepting the next 
train. Av the starting signal could not be lowered until 
such acceptance was received, there was corroboration 
for the signalman’s statement that the signal was @t danger. 
But that man had broken Rule 40 (a), and by not 
keeping his home signal at *‘ danger,’’ until the $rain had 
been brought quite or nearly to a stand, had allowed the 
driver to get the impression that the starting dignal was 
* off.” To complete the misfortune, a driver on #he south 
line, owing to a curve, can see the north line staring signal 
before his own, That signal was at * clear’ for another 
train, and was evidently accepted by the driver as his 
signal. The report concludes with offering automatic 
train control as the most reliablecremedyefor 
accidents of that character 


Tue report by. Sir John Pringle on ‘the 
Novembe 20th between a train 
engine outside Preston Station was on F 
A light engine had run Found ‘the 
rather than be turned on and : 
up line at Whitehouse South re ng lbr-r ge Foal 
crossover-road to be o 80 
Preston on the down ling, ‘The signalman said he 
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the points and then showed the 5 pee nt yr hand 
signal to start. This he Iatter.did; but engine, 
instead of going through the crossover, remained on the 
down line and so met, head On, & - train. The 
driver of the latter and thabet agine were killed. 
Such accidents are generally ¢ 1e of two reasons : 


(1) The engine does nob 
are reversed ip front i 
man fails to tnowe the Y 
Now, the evidence 
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sigereeal. f r eone : that the 
cngine in this ease went far ¢ : ane wy the other 
hand, the signalmean waa very emphatic that he pulled 


the lever. ‘There is yet another alternative, and one that 
has occasionally oceurred—the man might have pulled 
the wrong lever. No. 9 was what he wanted, and either 
of its adjacent levers—Nos, 8 or 10—were free to be moved. 
The moral pointed out by Sir John is that the accident 
could not have happened had there been a signal at the 
points, as then the driver ae not have moved until 
the signal was lowered and the signal would net clear 
until the points were set. Attention is again drawn to 
light engine movements being a comparatively fruitful 


Sir John | 


crowd of men pushing against a balustrade may exert a 
horizontal pressure of 168 lh. per foot run when they are 
| three deep. 


THk steamer Age arrived in Newcastle, New South 
Wales, at 7.15 p.m. recently,and- by 8.45 a.m. on the 
following morning-—13 hours--was'ready for sea with a 
cargo of 6000 tons of coal, thus!constituting a port record 
for rapid loading. Four out ofthe six high-speed electric 
cranes on the Carrington wharf wérelemployed*in the 
work. 


A Goop deposit of soa has been: Operted up in the 
Caleutta district of India, and is' producing a material 
which shows, on analysis, a silica content of 63.6 per 
cent., 32.4 per cent: of Oxide, and only 1.6 per 
cent. of ferric oxide and alumina. The loss on ignition is 
1.8per cent. It is said that a vein of better material has 
been found in the mine. 


One method of making an electrical earth connection, 
in ase.in America, is to place a rivet in the end of a 10ft. 
length of lin. gas barrel. The pipe is driven into the 
ground, the rivet punched out, and the pipe filled with 

ordinary salt. A piece of copper wire is then foreed down 
into the pipe and white metal poured round it to make a 
connection with the pipe. 


Tue elec yy the J ply companies, states our American 
contemporary, lectrical World, face a new problem, 
rapidly gaining in importance in large cities and 
centres, in the form of power-line in radio 
broedeast reception. In loealities where the interterence is 
at its worst public sentiment ee nt 
doubtless something will: soon be done in 
improve conditions, 


Tae foundation stone of the largest Portland cement 
works in the United Kingdom will be laid at Bevana, 
Northfleet, in the first week of March. The work’is 
put in hand by the directors of the Associated 
Cement Manufacturers, Limited. The new factory will, 
according to the Chemical Trade Journal, have a produc- 
tive capacity of 500,000 tons a year, which is equal to 
nearly one-sixth of the total cement production of Great 
Britain to-day. 


ConSIDERABLE progress was made during last year in 
the refining works of the Ural Platinum Trust, which is 
now in & position to supply kind of platinum, states a 
Rosta Agency from Moscow. uently, the 
Commissariat for Finance has decided to operate inde- 
pendently in foreign markets, and to establish direct con 
nections with firms working up platinum in various form, 
In this way, it is hoped, it will be possible to lessen the 
difference between wholesale and retail prices. 


Review, of pulverised coal-fired boilers against mechanical 
stokers and hand-fired boilers gave an thermal 
efficiency of 16 per cent. in favour of the pulverised coal- 
fired boilers. ‘The powdered coal was the same quality as 
that employed for the stokers, so not only can cheap coal 
be used, but less of this cheap coal is required. This 
improved thermal efficiency increased the actual saving 





in the seven months in question to about £7600, or at the 
rate of at least £13,000 per annum, a saving of approxi- 
mately .12d. per unit kilowatt-hour generated. 


Tue Forest Products Laboratories of the Department 
of the Interior of Canada have been investigating the 
of the holding power of nails. This feature of 
nail driving is of high commercial value. Practically all 
wood construction is dependent upon nails, and there are 
many kinds of weod being used for building and other 
woodwork, with the list constantly increasing. ‘Nails, too, 
vary greatly as regards kind and size. The cut-nail has 
greater holding power than the wire nail, but is not so 
easily driven, while the wire nail has its holding power 
c onsiderably increased when cement Goated and barbed. 


AN interesting experiment in the way of really “: 
heating is to be made in Berlin, where, forsome tim 







attempts at the collective heating of several 

buildings from one and the same sourte has 

The question of expense, hitherto ‘the 

has been solved by using by-products. 

that one small power station can heat 

nected with it within a radius of 1 to.2 ma oa 

the same fashion as houses and offices now 

and provided with water, light and.gas from a common 
It would merely mean decentralising the big 

poWer stations and creating many smaller ones, and then 

utilising the steam which has 

turbines 


It is believed that a saving of 30 per cent. 
in the way of coals for heatin be effletted 
in buildings already orovided wits the - | heating 
system by just connecting their plant “the arse 


supply. 
Execrric lamps for coal miners are 
flame safety lamps in America. It is 
the Uni ied’ State shout $00,000 clectsie cap lainpe | 
in use wel te 191) 


St Britain d 
lamps aring 
oan tho oltshaer afte ionne adeemecal eo 

to 590,185 and the electric lamps increased from 
4298 to 156,521. Increased use of electric mine lamps 
does not eliminate the use of flame safety lamps for gas 
testing. An experienced man can detect with a safety 
lamp percentages of gas much lower than the explosive 
limit, and thus ascertain that a mine atmosphere is becom- 
ing unsafe. Also a flame lamp will not burn in an atmos- 
phere that is greatly deficient in oxygen, and thus warns the 
user to withdraw to a place of safety. For more than 
three generations, states the annual report of the director 
of the American Bureau of Mines, the flame lamp has 
served the mining industry, has made possible the produc- 
tion of millions of tons of coal that could not have been 
mined without it, and has saved the lives of thousands of 


A COMPARATIVE test, méntioned im the Fuel Economy 










distilling plant for treating 240 tons of shale a day near 
Latrobe, Tasmania. The shale is said to contain 40 gallon: 
| of oil per ton, and if the first plant is a success it is to be 
| extended to handle 1000 tons a day. 


methane a. authorities of the city of Tallinn (Reval), 
ve decided to install new and up-to-date water 
works equipment. The new works, which will be capable 
of pumping and purifying 25,000 cubic metres per day of 
water from the Goer Lake, will comprise screening and 
low-lift pumps, sedimentation basins, a Paterson rapid 
gravity filtration plant, a pure water storage reservoir of 
over 8000 cubic metres capacity, and\high-lift pumping 
machinery to raise the water to the @ity. The work, 
which will cost £90,000, has recently been commenced and 
is expected to be completed by the summer of 1927. 


Tse report of the informal committee appointed by 
the Board of Trade to consider and report on bulkheads 
and water-tight subdivision of passenger steamships has 
been published by the Stationery Office as a Blue-book 
The report includes the history of the examination of the 
whole subject since 1920, explains the progress made 
towards international agreement on Mm requirements, 
and gives the Committee's present observations on pre 
vious recommendations as to the permeability of compart - 
ments, their permissible length, and strength and con- 
struction. There are in all three reports, the latest being 
dated January, 1924. 

From an anonymous donor Glasgow Technical College 
has received a bank draft for £50,000. Intimation of the 
henefaction was given in @ letter from a firm of solicitors 
read to the governors at a tent meeting, it being stipu 
lated that the money was to beinvested, and the revenue 
to be ‘devoted to the interests of the College at the 
@overnors’ discretion. The @fimouncement was warmly 
applauded, and keen a of the benefactor’s 
act was recorded. Anot interesting gift announced 
was from Lady Reilby, widow of Sir George Beilby, 
. This is a pipe organ 
whieh Lady Beilby has 
lin the College hall, “peving the expenses of 

amounting to £700 
Tas annual convention of the ring Institute 
of la was held in Montreal, ieee 27th and 28th, 
the topic of discussion the overcrowded 
state of the profession and the lack of practical experience 
of many of its members. The report of the Committee ot 
Apprenticeship and cod Seng eer emphasised this 

young engineers, instead 


a 


< wale to obtain responsible and well-paid 
-paic positions 
at the outset, shoald penne 5 at the bottom and obtain 


in subordinate jobs, either with or with 

& practical training which would 
dvanannent a ‘This view was forcibly 
NGMIIEE boy axvesel-of te The secretary's 
report showed ‘a total membership of 5125. Dr. Arthur 


Surveyer, of Montreal, was re-elected president. 


= 


Ls 
Fs 
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CASUALTIES are reported from the London Zoo, where 
fog often proves fatal to weakly tropical birds. Nearly 
all the birds go off their feed through lack of light and sun 
shine, and their reduced vitality is not improved by sul 
phurous impurities in the air. Still, a healthy, hungry 
bird should have the strength to resist fog, and so fogs are 
to be fought in the meee “al bird houses by the installation 
of quartz electric lamps, which do not cut off the stimulat 
ing ultra-violet rays. This form. of artificial sunshine 
should keep the small birds feeding and so give them 
strength to go on living. Snakes and lizards in the lighted 
Reptile House laboratory make every effort to crawl into 
the rays and show signs of recovering their appetites 
An electric main is to be laid down the Broad Walk in 
Regent’s Park, and from this the Zoo hopes to bring light 
to the cages where it is most needed. 


‘Dvunine the Lay year the grant made by the Mysore 
the Gauvery Dam, now known as the 
, was Re. 10.91 lakhs and the outlay 
9.62 lakhs. Expenditure on the project 
6.73 lakhs, bringing the total expenditure 
at the close of the year to Rs, | .60 crores. 
of the dam was, according to Indian Engi 
ty 100ft. towards the north and 100ft 
south, making a total length of 6700ft. ‘The 
dam was also raised in places to heights ranging 


up to 1 The temporary weir gap and permaneni 
waste. weir are left..at S0ft., while one weir 
at the end was raised te the level of 106ft 


in the reservoir-was more than sufficient to 
meet all requirements. The extent of land under cultiva 
tion below new channels of the Krishnarajasagara at the 
close.of the year was 18,212 acres, as against 17,574 acres 
im the preceding year. A large area has still to be brought 
and the Government is anxious that all 
available water should be fully used for the rapid extension 
of irrigation. 
Accokpine to Nature, Dr. W. P Davey, the research 
ysicist of the General ic Company of America, 
produced a crystallised farm of copper, the electric 
conductivity of which is 13 per cent. better than that of 
ordinary pure electrolytic, r. Professor Bridgman, 
of Harvard, was the first te over that copper could be 
produced in relatively large crystals by the method ot 
slowly heating it in an furnace, and then cooling 
it equally slowly On December 31st Dr Davey described 
to the American Physical Society his success in producing 
copper crystals nearly lin. indiameter and éin. long. These 
specimens could be bent without effort, but once bent they 
could not be straightened again . This is attributed to the 
effect produced by the in upsetting the balance 
of the atoms of 4 erystals seem to readjux' 
themselves into call orylliy again, so that for all prac 
tical purposes it becomes a bar of ordinary copper, and 
is equally inflexible. By X-ray examination it was show: 
that the prepared copper was simply one Jarge crystal, 
the atoms being arranged in regular rows from end to end. 
When the crystal was hammered it lost its super-con 
ductivity The new copper has a greater conductivity than 








source of accident in the past 
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CLYDE NAVIGATION TRUST—DE-WATERING PLANT FOR GRAVING DOCK" NO. 
WALTER BRIDGES AND ©O., WESTMINSTER, ENGINEERS 


(Por description see page 233) 
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FIG. 5 INTERIOR OF PUMP HOUSE SHOWING MAIN PUMP MOTORS NOS. 3 AND 4 
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FIG, 6 INTERIOR OF PUMP HOUSE SHOWING MAIN PUMP MOTORS NOS. 1 AND 2 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer 


BUENOS AIRES.—Mrrcustz's Boox Sroas, 576, Cangello. 
CHINA —Ketry awp Wass, Limited, Shanghai and Hong 


Kong. 
EGYPT.—Camo Exraess Agunor, near Shepheard's Hotel 
FRANCE.—Borveav anp yBaete te aeees Sat. 
Cuare.or anp Crz., 136, Bid, St. Germain, Paria. 


BELGIUM,—-W. H, Surra awp son, 78/80, Rue i Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph -» Ostend. 

Bombay re AND 

anp Co., 


INDIA.—A, I, Comsnives awp Co. 
Co., Limited, Bombay ; ‘Tuacken, 
Calcutta. 


Sram, 307, Corso, Rome; FRaTEiti 
Corso Umbarto 1, 174, Rome ; FRaTELLI 
Bocca, hae, ULEico Hoxru, 
JAPAN.—Manuzew Co., Tokyo and Yokohama. 
AFRICA.—Wsa. Dawson axp Sons, Limited, 7, Ses-street 
(Box 49), Capetown. 
C. Juta awp Co., Johannesburg, East London, end 
Grahamstown. 


ITALY.—Maaurom1 anp 
Treves, 


AUSTRALIA.—Gorpox anp Goros, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MvuiieN, Melbourne. 
ATKINSON aND Co., Gresham-street, Adelaide. 
CANADA.—Dawsow, Wa., axp Sons, Limited, 87, Queen- 
street East, Toronto. 
Gorpow anv Goros, Limited, 132, Bay-street, Toronto. 
Mowraeat News Co., 386-388, St. James-street, Montreal. 
Tororto News Co., 42, Yonge-street, Toronto. 
CEYLON,.—Wuavyartwa axp Co., Colombo. 
JAMAICA.—Epvcationat Surrty Co., Kingston. 
NEW ZEALAND.—Gorpow anp Gorton, Limited, Wellington 
and Christchurch; Urrow awp Co., Auckland; J. 
Wusow Crate anp Co., Napier. 
STRAITS SETTLEMENTS.—Ketty anp Watsa, Limited, 
Singapore. 
UNITED STATES OF AMERICA.—Llrreawationat News 
Co., 83 and 85, Duane-street, New York ; Sussczir- 
Tron News Co., 
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On February 19th, at 55, Queen’s-road, Aberdeen, Jonx M. 
Hewperson, chairman and managing director of John M. 


Henderson and Co., Limited. 
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Roller Bearings for Heavy Loads. 


TxHat the application of roller bearings under 
heavy loads presents many interesting and impor- 
tant physical and practical problems, but that 
a very considerable number of those problems 
is still unsolved, must, we think, be the general 
verdict on the case presented in Mr. Dahlerus’ 
recent paper before the Institution of Mechanical 
Engineers. From the evidence provided by the 
discussion it is obvious that many engineers have 
in the past had reason to distrust roller bearings 
for the support of heavy loads, and that an even 
greater number in the present are, from experience 
or by tradition, inclined to shun them or at least 
view them with suspicion. This attitude on the 

rt of users has undoubtedly arisen from the 
fact that early patterns of heavy duty roller bear- 
ings frequently failed——almost tragically in some 
instances—-to fulfil the claims made for them. It 
continues in force to-day to some extent because 
many possible users are unaware of the extensive 
improvements that have been made in roller bear- 
ing design and construction during the past nine 
or ten years. The attitude has certainly Jost some 
of its justification, but when all the evidence that 
has been presented to us is reviewed and sifted it 
cannot yet be said to be wholly out of date. In 
light of Mr: Dahlerus’ very candid presentation 
of the case for heavy duty roller bearings and the 
criticism and amplification of it to be found in the 
discussion, it is evident that these bearings still 
fall short of constructional perfection, that the 
benefits to be derived from their use are still open, 
in many instances, to determination, both as to 
their nature and amount, and that much uncer- 
tainty still prevails concerning their accompanying 
disadvantages. The most that can, for the 
present, be said with assurance, is that roller bear- 
ings have now reached a stage in their evolution 
which is such that engineers ought to reconsider 
and test afresh any adverse judgment they may 





ing heavy loads under a wide variety of conditions. 


There is one very im nt point, fundamental 
to all appliontions of i aa for heavy duty, 
about which a precise and authoritative statement 
would seem imperatively to be required. No 
attempt has been made to hide or deny the fact 
that the durability of ball and roller bearings is 
dependent upon the fatigue-resisting qualities of 
the materials employed. The area of contact 
between the balls or rollers and the races is very 
small. The stress, even for a moderate total load 
on the bearing, is therefore proportionately high 

With each revolution any given point on the race 
is subjected to repetitions of the stress, the number 
of which depends upon the number of the balls or 
rollers in the bearing. In an electric motor running 
at 720 revolutions, the number of stress applica- 

tions on any point of the outer race may, accord- 

ing to Mr. Dahlerus, amount to about ten million 
in twenty-four hours. It is to be inferred that 
ball bearings can be designed to support this 
repeated loading with some assurance thai ultimate 
failure by fatigue will not occur, that the stresses 
applied to the balls and races will not cause the 
bearing to fail merely by their repetition. With 
roller hearings, however, the position is different, 
or so we gather from what Mr, Dahlerus has both 
written and said. For the present, no general 
guarantee, we infer, can be given that the applied 
stresses in roller bearings fall below the fatigue 
limit. Indeed, in many instances, it would seem, 
such bearings can only be designed within reason- 
able dimensions by incurring stresses that exceed 
the fatigue limit. In such circumstances, the life 
of the bearing is definitely limited from the outset, 
and failure will occur after a restricted number of 
stress repetitions.. Experiments on the durability 
of roller bearings as affected by the fatigue- 
resisting properties of the materials of which they 
are constructed are, we understand, in progress. 
A full and early statement of the results arrived 
at is greatly to he desired. Lacking it, the average 
engineer, who likes to know. the extent to which 
trust in the components he uses is justified, cannot 
be expected to apply roller bearings with con- 

fidence. One speaker, on Friday of last week, with 
some such thoughts as these in his. mind, boldly 
asserted that ball and roller bearings were un- 

mechanical devices. Such statements will con- 
tinue to be made, to the great prejudice of these 
appliances, until the true position is established. 
Having obtained satisfaction on this fundamental 
point, the engineer contemplating the use of roller 
bearings for heavy duties will naturally seek 
definite information regarding the benefits to be 
derived from their employment. On this subject 
the position is for the time being scarcely more 
clear than it is in connection with the question of 
durability. Increased all-round experience is 
badly wanted, but from what has already heen 
obtained it would seem that in some highly im- 
portant applications the chief advantage of using 
roller bearings is not the obvious one, the redue- 
tion of journal friction, but some secondary con- 
sequence. On railway rolling stock, for instance, 
it seems to be definitely established that the use of 
roller hearing axle-boxes practically eliminates 
the occurence of hot boxes and all the dislocation 
which they entail. It is stated that this charac- 
teristic provided the prime reason for the adoption 
of roller bearings on American sleeping coaches, 
and that the vehicles so fitted have run 300,000 
miles without a single hot box being found. The 
reduction of journal frietion would appear to be of 
secondary importance. Moreover, the evidence as 
to whether there is any such reduction is not 

altogether convincing. From Sweden, Finland 
and elsewhere on the Continent, savings of 11 to 
14 per cent. in the coal consumption and up to 
90 per cent. in lubricant have been reported follow- 
ing the adoption of roller. bearing axle-boxes. 
But the very careful tests made on the Midland 
Railway, under conditions almost as comparable 
as it is possible in practice to secure, failed com- 

pletely to show any saving of coal, and indeed 

gave the coal consumption with roller bearings as 
being more than 8 per cent. greater than with plain 

white metal bearings. Apart from the reduction 

or increase of journal friction after the train ‘has 
acquired a steady , we have to consider the 
effect of roller bearings on the. starting resistance, 

a matter that obviously may be of great practical 

importance in the case of short distance, stopping 
trains. The evidence, British and otherwise, 

would seem to be unanimous in indicating a very 

considerable reduction in the starting effort when 

roller bearings are fitted. It is to be noted, how- 

ever, as Mr. Hyde has pointed out for the case of 








have formed on their merits as means of support- 





tramway cars, that the work spent in accelerating 
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a train from rest is affected by other factors besides 
journal friction, and that a reduction of even 80 per 
cent. in the starting resistance produces but a small 
and quite disproportionate reduction in the energy 
expended in getting the train up to speed. It 
may cost as much to start a train from rest as to 
run it for 50 miles at a steady speed. The bulk of 
the expenditure is, however, to be ascribed to the 
effort required to accelerate the mass of the train, 
and will not he affected by a reduction of the 
journal resistance even to the vanishing point. 
Next to the use of heavy-duty roller bearings on 
railway rolling stock, chief attention has been 
given to their employment on rolling mills. It 
would appear that on mills running continuously 
in one direction, roller bearings save from 30 per 
cent. of the power when the mills are under load 
to 70 per cent. when they are running light.~ ‘The 
scope for their employment in their ostensible 
capacity as anti-friction devices is considerable in 
the case of rolling mills, for as much as 90 per cent. 
of the power taken to drive the mills may be ex- 
pended in overcoming the friction at the roll 
journals. From the results of various tests on 
rolling mills fitted with roller bearings, it seems that 
the opportunity provided is not missed. It is not 
certain, however, whether even in this application 
the virtue of the roller bearing derives from its 
friction-reducing capacity. Its virtue may merely 
he made obvious by the imperfection of the ordinary 
rolling mill bearing. These bearings, it has been 
said, cannot be properly lubricated. If they could 
he, the roller hearing would probably find it 
difficult to establish and sustain the superiority 
which is now being accorded to it by certain rolling 
mill engineers 

Progress in the design of heavy duty roller hear- 
ings will no doubt continue, but it will, we think, 
be almost wholly in the direction of improvement 
in the mechanical features of the bearings and not 
in the further reduction of their frictional resistance. 
There is little or no room left now for such reduction, 
but there is still wide scope for an improvement in 
the durability, for the curing of minor defects 
such as those yet manifested on occasion in the 
cages and for increasing the ease with which the 
bearings may be applied to or removed from the 
parts which they are to ga The develop- 
ment may be slow, particularly in the all-important 
matter of improving the durability. For the 
present it would almost seem that the immediate 
task is not so much to improve the durability as 
to remove the suspicion that the lack of durability 
commonly credited to the bearings is fundamental, 
and that it is a necessary physical consequence of 
the features on which their anti-friction property 
depends. Equally important, so we conceive it, 
is the development of a sound basis of comparison 
between the ball or roller bearing and the plain oil- 
Inbricated bearing. We have at present little or no 
knowledge as to whether the mechanical bearing and 
the oil-borne hearing present two physically differ- 
ent methods of reducing the frictional loss between a 
rotating shaft and a load applied to it. Analogy 
would suggest that the halls and rollers may be 
regarded as replacing the oil molecules when the 
lubrication is of the boundary type, but anal 
in this instance is probably misleading. From all 
points of view, from the purely practical to the 
purely theoretical, there is abundant room for 
the investigation and development of mechanical 
anti-friction bearings. Mr. Dahlerns’ frank acconnt 
of the present position should do a great deal to 
clarify the outlook. If he has succeeded in re- 
opening the minds of engineers to an interest in 
the subject, and in removing some of the prejudices 
formed by early unfortunate experiences with 
roller bearings, he will no doubt regard himself 
as well repaid for his candour. 


Electricity in Mines. 


“* THE mining industry,” said Major E. Ivor David, 
in « paper read last week before the Institution of 
Electrical Engineers, “is at the moment, very 
much before the public as a wasteful and. un- 
scientific example of private enterprise, so that a 
few notes on efforts to achieve efficiency and some 
results of tests made with this end im view may be 
of interest and may possibly prove that the industry 
ix not so black as it4s painted.”’ While some believe 
that nothing short of nationalisation can make 
any material difference to those who work in the 
mines or to the consumers of coal, Major David 
was able to demonstrate that. marked improve- 
ments in the operation of mines can be brought 
about by the utilisation of electricity. Compressed 
air, however, plays an important part in the work- 


author is concerned, because electricity cannot be 
used at the working fare) and the discussion on the 
paper very naturally raised the question of whether 
it should not he possible in the future to employ 
electricity ona more extensive scale underground. 
fn a modern South Wales colliery in which 2000 
| tons are raised to the surface per day from a depth 
of 600-700 yards and in which electrically com- 
pressed air is used for cutting, conveying, inbye 
haulages, and pumps, no fewer than thirty-two 
units are used per ton of coal raised, and it will 
therefore be seen that the cost of power is not an 
inappreciable item in the total cost of gaining the 
coal, although under different conditions from those 
prevailing at the particuiar colliery considered, the 
power consumption might be very much less. In 
considering figures of this nature it is well to re- 
member that one of the principal effects of electrifi- 
cation is to reduce at the pit head the amount of 
unskilled labour and to replace it by a few skilled 
hands who are very much less difficult to manage. 
Electrical plant offers the additional advantage of 
enabling the actual consumption of every machine 
or group of machines to be continuously recorded 
and any waste to be checked, whilst the plant also 
retains its high efficiency without constant adjust- 
ment and renewals. The author’s results show that 
whenever accurate records are available, electrifica- 
tion of the machinery at a colliery can be proved 
to be a sound commercial proposition. The reduc- 
tion in pithead costs resulting from a highly effi- 
cient plant is appreciable, although the total cost 
of power is small compared with the labour costs at 
a colliery and the usual method of costing makes it 
difficult to prove the reductions: 


From the point of view of engineers who con- 
template electrifying ‘collieries, Major David's 
paper is of considerable value, for it discusses a 
number of practical problems that arose in con- 
nection with the Powell Duffryn scheme. The 
author explains, for instance, that he discovered 
some few..years ago that salient pole synchronous 
motors could be used for driving high-speed two- 
stage air compressors without employing a friction 
clutch, the actual starting torque required for these 
machines having proved to be considerably less 
than that specified by the manufacturers. Nothing 
that has heen introduced into electrical engineering 
within comparatively recent years has proved more 
useful, under ¢eftain contlitions, than ‘the ‘s¥n- 
chronous motors which ¢an be started with prac- 
tieally the same ease as induction motors. The 
use” of “these motors overcomes, -or-at-any~rate 
minimises, the power factor difficulties which at 
collieries are often very troublesome. Although 
these motors are now far from new, they are not, 
in our opinion, always used to the extent they 
should be, and those who may have any doubt as 
to their suitability for colliery service would he 
well advised to consult Major David's paper. As 
the author has employed salient pole motors. for 
some of his drives, there was a tendency in the dis- 
cussion on the paper to argue in favour of the 
cylindrical rotor machine, but the type of motor 
that should be utilised is surely governed by 
conditions. Engineers do not argue over the 
relative merits of squirrel-cage and_slip-ring 
induction. motors, for it is perfectly well realised 
that the type of machine that should be chosen 
is governed mainly by the starting torque which the 
particular job demands, and as far as we can see 
the same consideration applies very largely when 
dealing with salient wn and cylindrical rotor 
synchronous motors. Better ground for argument 
is perhaps to be found in the author's statement 
that up to a distance of 5 miles compressed air can 
be transmitted with the same efficiency as elec- 
tricity. To this statement, however, electrical 
engineers have, of course, a very good answer, 
namely, that although the transmission efficiencies 
in the two cases may be on a par, the conditions 
are very different when it comes to utilising the 
power. That electricity is useful in the mining 
industry is now pretty well agreed, although quite 
a re la of mining engineers seem to doubt 
whether it is advisable to spend money on electric 
winders ; but as more is done in the way of supply- 
ing groups of collieries from a common power 
station the electric winder will in all probability 
come into more general use. As Major David 
shows, if the generating plant supplies a single 
mine the diversity factor is low, whereas if it sup- 
plies a number of mines it is relatively high. For 
single deep mines therefore the electric winder, 
which may take anything up to 50 per cent. of the 
total power of the mine, may not be justified ; but 
if mines can, be grouped and their pares plants 
may be interconnected or the power be generated 


economy of the electric winder can be utilised to the 
fullest advantage. 

Last year it was stated by.a well-known authority 
that only 1] perdeit! of the coal raised in England 
and Wales is cut by electrical machines, and elec 
trical Mhginéer® have therefore good réasdn to wish 
for a More’exténsive use of Clectricity at the working 
face. The desirability of electric lighting .in_ the 
roadways and at the working face has often been 
disenssed, for.the miner frequently works in semi- 
darkness. © He, however, is a ‘very conserva 
tive person, who is not easily induced to take 
to new schemes, even if it can be shown that they 
are safe and that if introduced they will facilitate 
his work. Nevertheless, it is to be hoped that 
Dr. Thornton’s investigations described in a paper 
which he read before the Institution of Electrical 
Engineers in 1924 will ultimately lead to better 
lighting in mines if to nothing else. Dr. Thornton 
showed, among other things, that if alternating 
current with a periodicity of 160 eyeles per second 
and at a pressure of 15 volts were used for lighting. 
ignition of the most explesive mixture, i.¢., 10 per 
cent. of fire-damp, would involve the breaking of a 
circuit cartying 175 ampéres. There should be no 
special difficulty in increasing the frequency of a 
small propertion of the power from 50 to 150 
periods or evén more, but it is, of course, essential 
before introducing electric lighting into fiery pits 
to ensure that the results of Dr. Thornton's investi 
gations will hold good under practical working 
conditions. At a discussion in Glasgow on Dr 
Thornton's valuable paper. Mr. F. Anslow referre« 
to a very ingenious scheme which would appear to 
permit of electric lighting in places where electricity 
is not generally permitted. The current, he said 
was generated at a periodicity of 400 cycles hy a 
small self-contained unit consisting of an air 
turbine and small generator encl in the lamp 
casing. The unit, Mr. Anslow went on to explain. 
had been designed so that it could be connected to 
any underground compressed air system. and it 
a perfectly safe. Whether this scheme has got 
beyond the experimental! stage we cannot say. The 
idea, however, seems to be perfectly sound, and 
assuming that the miner could be induced to adopt 
it, it would appear to go a long way towards solving 
the lighting problem in fiery mines. Good lightiny 
would go a long way towards alleviating the 
uncongenial conditions in the mine, and_ inci- 
dentally it might possibly make the miner more 
happy end contented 


Lecomotive Engineers. 


THE subject of locomotive engineers as such 
received attention by’ more than one speaker at 
the annual dinner of the Institution of Locomotive 

ineers, which was held on Friday, February 
20th. In the first place. that veteran railway- 
man, Sir John Aspinall, in proposing the toast of 
“The Institution,” spoke at some length on the 
all-important matter of training, centring the main 
point of his remarks on the possible disadvantages 
which might arise owing to the separation of the 
mechanical and running departments. Sir John 
asked if, under this comparatively new order of 
things, it were possible for young men who were 
serving their articles in the shops under the chief 
mechanical engineer to gain running experience on 
the footplate, and that of repair work in the sheds! 
This is a very important practical consideration. 
and we were glad to hear from the president, Mr. 
J. E. Anderson, that on the London, Midland and 
Scottish system such training is open to those who 
desire it. There can be no doubt that, in general, 
practical footplate work and running shed expe- 
rience form esséfitial factors in the training of the 
locomotive engineer, especially when positions 
abroad are contemplated, and all who have the 
interest of locomotive engineering at heart must be 
fully in sympathy with Sir John’s remarks. In the 
past our locomotive men have undoubtedly attained 
the high position which they hold in the world 
of engineering, and of that appertaining to loco- 
motives in particular, through the excellence of the 
all-round tuition they have received in our great 
railway shops, and the very flattering reference 
which Mr. W. Whitelaw made to the locomotive 
engineer must be a source of satisfaction, not only 
to the men with whom he has been personally 
associated, but also to those .who. have been 
responsible for their education and for the 
system which in the past has made it possible for 
men to get so complete a knowledge of their art. 
Mr. Whitelaw spoke of his long association with 
railways, and in particular of the number of loco- 
motive engineers with whom he had come into con- 








ing of the South Wales collieries with which the 


at one or more central power stations, the superior 





tact, and said ““T can safely say I have never been 
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let down by one of them.” That s caatbanaeey coming 
from the chairman of the London and North- 
Eastern Railway, is certainly something of which 
the profession may be proud. 

The service efficiency of British railways has 
always been maintained at a highstandard. Weare, 
when we consider the great aggregate annual train 
mileage attained, singularly free fronijtraffic delays 
which can be attributed in any degree to the failure 
of our locomotives. ‘This fact in itself is sufficient 
to show how ably those responsible for our-loco- 
motives fulfil their task. The locomotive engineer, 
like the engine itself, is our servant. Both are at 
all times in the public eye. The failure of one is 
immediately reflected in the behaviour of the other. . 
It is only when we experience some ted | 
delays on our journeys that we t 
importance of absolute reliability, whic ppily 
for us our locomotive men so fully appreciate. 






Reliability in service should ever be the chief corner | 


stone upon which is built the main fabric of the 
motive power department. Fineness in design, 
and economy in operation and maintenance, are 
features worth striving after;-but itishould at all 
times be remembered that those who provide public 
facilities are wise not to take risks for the sake of 
small gains. Our locomotive engineers act on this 
axiom, and it is chiefly for that reason that we are 
to repeat again Mr. Whitelaw’s words, so seldom 
let down.” 





A Proposed Submarine Tubular 
Railway. 


Yet another proposal has been put forward for 
providing direct railway communication between 
this country and France. It is the invention of a 
Frenchman, Commandant J. Veyrier, and was 
described in the issue for January 3rd of our con- 
temporary, Le Génie Civil, from which source the 
following particulars, as well as the illustrations that 
accompany them, have been obtained. 

The suggestion is to construct two parallel tubes 
of reinforced concrete supported on a series of piers 
see Fig. 1-—also of reinforced concrete, sunk to the 
bed of the Channel and secured in position by means of 
piles driven through their feet, the piers being made 
hollow so as to afford access to their interiors. On 
the line which it is proposed the tubes shall follow, the 
maximum depth of the water is said to be nowhere 
greater than 55 m., or about 180ft. 6in. The highest 
point on the tube structure would come at about 
20 m., or, say, 65ft. Ain., below the surface of the sea, 
which it ix considered would provide sufficient cover 
of water to enable the safe passage over the tubes for 
vessels of the greatest draught either existing or to be 
built in the future. 
which would each 


The idea is to sink the piers, 
weigh 600 tons, at 200 m.+—-656ft.— apart. and some 
175 of them would be required. Apparently the 


tubes are to be all in one piece between the piles, 
so that they all would have a span of 656ft. When 
laid in position the inventor proposes to lighten them 
xo that they may be subjected to an upward thrust 
from the water equal to one-half the maximum rolling 
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necessary to give them an additional weight of 9 tons | the action of the waves as well. Then, too, would be 
per lineal metre, and it is proposed to do that by | the fact that trawlers could not be operated across 
giving them the cross sectional form shown in the left- | the lines of the tubes. 
hand half section in the left-hand top drawing in | 
Fig. 2, a form which, it is remarked, would give them | 
additional strength to withstand such accidental | 
shocks as having a heavy weight, such as an @nehor, 
dropped on to them. 

From the illustrations it would appear that it is 
intended that the piers, at any rate while they are | 





SIXTY YEARS AGO. 


In 1865 the old Blackfriars Bridge across the Thames, 
né Poptiand stone structure begun in 1760 and com- 
d te years later, was being demolished and a new 


being got into position, should have aghaft projecting | 

, abov . a ; : re | cs the ornamented wrought iron, cast iron, granite, 
neeanns ~~ a — ot the se soe 4 * stone “* Venetian Gothic ” structure, designed 
Ne es le for the “ba yea. ie phe Cubitt, which we have with us to-day, was 
through their féet;:for a depth of | f water is | being erected. .'There was apparently no sentiment shown 


| over the destPuction.of' the relic of the past, such as is 
to-day in connection with the suggested 
# 


greater than that at which @ diver can work fohany 
length of time, even if he could Btand the Piste. 
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2 PIERS, TUBES AND JOINTS OF TUBULAR RAILWAY 


FIG. ARRANGEMENT OF 


demolition of Waterloo Bridge. On the contrary, it was 
stated in an article in our issue of February 24th, 1865, 
that there was nothing to regret in the fact that the old 
bridge was being removed. The foundations for the piers, 
it seems, had been formed with few precautions to previde 
a suitablé bedior them. For seventy-five years, however, 
they gave no trouble. So long,as old London Bridge 
existed its closely spaced “starlings " dammed up the 
water to such an extent ¢hat the scour of the river at 
Blackfriars, thrée-quarters of a mile higher up, was ren- 
dered innocuous. About. 1831 old London Bridge was 
removed, and the foundations cf Blackfriars Bridge began 
to give trouble by subsiding. One of the arches cracked 
diagonally through the crown and haunches, and for several 
years the bridge was in use with the defective arch sup 
ported on heavy timber trusses. In its day the old bridge 
was deemed a magnificent structure, but at the time of its 
demolition it was described as presenting few points worthy 
of imitation. | Its Portland stone was of the very finest 
ity, having been taken from veins long since exhausted 

it the workmanship generally was poor, the jointing of 


nearly 80 Ib. to the square inch—-at all. In any case 
there would have to be special packing arrangements 
for the piles to prevent the influx of water. 

The sections of tubes, which would have their ends 
closed and be furnished with adjustable water ballast, 
would be towed into position by tugs and gradually 
sunk until they reached the required depth by letting 
more water into their ballast tanks, and at the same 
time supporting them from the tugs. The operation 
oi fixing the tubes would, it is explained, be begun 
in the middle of the Channel and continued both 
ways towards the coasts. It would therefore appear, 
though the articie from which we are quoting does 
not say so, that it would be necessary to set the piers 
and fix sections of tubes alternately, for otherwise 





| the voussoirs especially being defective. The haunches 
, were disproportionately heavy, and it was questioned in 
our article whether the architect who designed it knew 

















anything whatever of the mathematical principles involved 
in the construction of a stable arch. The bridge cost 
£151,000, an» exceedingly moderate sum even allowing 
for the higher value of money in the eighteenth century 
Its removal presented.considerable difficulty. In fact, 
we doubted whether as much skill, prescience or inven 
tive power would be required for the erection of the new 
bridge as was being displayed in the removal! of the old 








Of the new, thé existing Blackfriars Bridge, we wrote that 





its entire n was handsome ehough and that it was 
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probable that the bridge might rank on terms of equality 
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FIG. 1 PART PLAN AND ELEVATION, AND CROSS SECTION. OF 


load which they would have to carry in serviee, For 
a single line of railway the tubes would have to have 
an internal diameter of Sm., or, say, 16ft. Sin. 
Commandant Veyrier calculates that reinforced con- 
crete tubes with that internal diameter would, in 
order to have zero buoyancy, have to be given a 
thickness of 0.7m. The maximum rolling load 

if the Decree of January 8th, 1915, be taken as apply- 
ing -would be 6 tons per lineal metre uniformly dis- 
tributed. It would therefore be necessary to give the 
tubes, when erected in position, an added buoyancy 
of 3 tons per lineal metre. Tubes with a thickness of 
30cm. would be capable of resisting an external 
pressure resulting from an immersion to a depth of 
20 m. or more, but they would have a buoyancy of 
12 tons per lineal metre. In order to obtain a buoy- 
aney of only 3 tons per lineal metre it would be 


advantages are apparent, 


' by the passage of trains and, near the shore ends, by 


with <A other ‘on the Thames. That judgment would 
hardly be repeated to-day, for in Rennie’s threatened 
structure higher up many ‘of those seeking to save it see 
the finest example of a bridge of its kind in the whole 
world. 
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PROPOSED TUBULAR RAILWAY 








Universrry or Lonpon: Apvancep Lectures In Mera. 
LurGy.—aA course of four lectures on ‘‘ Chemical Combination in 
Metallic Alloys and its Nature” will be given in the metallurgy 
department of the Imperial College, Royal School of Mines 
Prince Consort- road, South Kensington, B.W. 7, by Professor 
atemer = ee en a at U aiversity © ollege, 
Swansea, at 5.30 atid Wednesdays, March 3rd 
4th, 10th and ith. I 1925. thay following is a syllabus of these 
lectures :—Diecussion of some of the physical properties of 
metals from the point of view of their positions in the periodic 
table; the electron theory of chemical combination and it« 
application to alloys ; ee) of gases by, and their solution 


be the keeping of the tubes water-tight. Granting in solid and liquid metals e diftuston of gases through metals 
et ordinary temperatures, and a consideration of the mechan 


that the constructional difficulties could be over- 

: these inffue f di tall 
come, there would still remain the fact @rat there | iomacet the — ens Stlieaived aera ge 
would be some 350 joints, each with a peripheral'the Hatare of eetid-solutions and théeffeets of equiatomic pro 
length of nearly 60ft., and the majority of them sub- —— = —_ oT on ere! comanetiviy — 
j ress , = " ,xardness of alloys. The tares, which wi ustrat with 
jected nO @ P ure Y wey ing betweeen 30 lb. and 40 Ib. lantern slides, are addressed ‘to students of the University and 
per square inch and subjected also to vibration caused 


the method of fixing which it is proposed should be 
employed, and which is illustrated in the right-hand 
drawing in Fig. 2, could not be used. 

The shore end, it is suggested, might terminate in 
a wet dock, which, when the last tube was laidard 
its passage through the wall of the dock made water- 
tight, might be pumped out. 

The whole scheme is ingenious, but several dis- 
the chief of which would 


CG. As 


to others interested in the subject. Admission free, without 
ticket, 
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The Four-cycle Marine Oil Engine.* 


THs paper deals with the latest type of Burmeister 
and Wain oil engine, the first single-acting four-stroke 
engine of which type was completed about 1920 and 
has since yielded excellent results under test. The 
author's opinion is that a main oil engine plant must 
be run for at least three years in order to ascertain 
its qualities, and that the third year decides whether 
the installation good or indifferent. | Results 
obtained on trial trips and maiden voyages are prac- 


is 





FIG. 4 CRANKSHAFT FOR 6750 


tically of no use without aewerw eritical investigation 


of the machinery 


DETAILS oF Desien. 


Cylinder Head and Liners..-The eylinder cover 


shown in Fig. 1, page 246, has a flat top with vertical | 


sides, and open bottom, corresponding with the cool- 
ing water jacket. It cast in a convenient 
manner and is easily cleaned. The bottom of the 
cylinder and the part which does not act as a wearing 
surface is cast in one with the head, and is ribbed to 
the upper part of the vertical sides by four flat webs. 
it will be appreciated that the bottom of the cylinder 
and its upper part can expand freely out from the 
fixed centres formed by the valve bosses. The four 
valves——for exhaust, inlet, starting, and fuel—are 
arranged within the cylinder bore, but are offset 
from the centre, so that there is a good distance 
between the valves, and contaet casting stresses are 
not set up. In all the engines built since 1920 with 
this type of head, no cracked cylinder cover has been 
experienced. The covers are grouped together m 
threes and fours for the six and eight-cylinder units 
respectively—see Fig. 2--and the two inner cylinder 
heads are coupled together by steel stays. Steel 
stay bolts pass down through the joints between the 
cylinder heads to the bed-plate, and transmit the 
total pressures on the cylinder cover to the underside 
of the cross girder of the bed-plate close to the main 
bearings. The cylinder liner is a plain cylindrical 
casting, flanged at the top, and secured to the cover 
by screws. It is turned stnooth both iternally and 
externally, and is reduced in thickness towards the 
bottom end. A cylinder jacket is provided round the 
liner, with a flanged joint on the underside of the 
cylinder head, and the jacket is made tight at the 
bottom of the liner by the usual rubber ring connec- 


can be 


tion. 
are no heavy masses of metal to restrict the flow of 
heat away from the cylinder walls, It may be noted 
that the liner joint does not transmit the piston 
load, and does not work when the engines are running, 
as it is only exposed to the combustion pressure and 
that of the cooling water. This joint is made tight by 
two faced and ground spigots, and with a view to 
obtaining effective control over the tightness of this 
flange, which cannot be watched from the outside, a 
detector hole—shown in Fig. 1— is bored into the 
recess between the spigots and communicates with the 
atmosphere. 
or water sides, is thus quickly detected. 

Pistons..-The piston —also shown in section in 
Fig. 1—-has a concave crown, and is secured to the 
piston-rod flange by heavy studs. Such a design 
enables the load to be transmitted from the piston 
to the rod without bending the piston wall. The 
piston rings are placed close down near the flange and 
the lower ring is arranged as a scraper ring. When the 
crown is subjected to the high temperature of the 
combustion gases, it will tend to be distorted, as shown 
by the dotted lines, namely, lifted in the centre and 
expanded at the top. In view of these stresses, the head 


* Summary of'a paper read by Mr. H. H. Blache before the 
Institution of Engineers and Shipbuilders in Scotland, February 
24th, 1925. 


A free water cooling space if given, and there | 


has a conical top with walls of equal thickness. All 
the rings are fitted to that part of the piston not 
subjected to deformation, so that a very small clear- 
ance between the piston and cylinder can be used. 
The lubricating oil enters at the bottom end of the 
liner and the lubricators are so arranged that the 
piston receives its charge of oil in the bottom position, 
the scraping ring carrying the oil upward and dis- 
tributing it over the cylinder walls. The pistons can 
be arranged either for oil or water cooling. 

Crank Casing and Columns.—The main columns are 
in two parts—-see Fig. 2——-the lower part forming the 
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S.ELP. DOUBLE-ACTING ENGINE 


erank casing, which encloses the foreed lubricated 
moving parts, while the upper part takes the form of 
a distance piece inserted between the tops of the 
lower columns and the underside of the cylinder 
A light cast iron tray is provided at the top 


A tee-shaped cross section is 


heads. 
of the lower columns. 
employed, which permits the columns to be machine 
moulded. Each stay bolt has an intermediate nut 
which fits into a recess in the cylinder head at the top 
of the distance pieces. This nut is used to give 
initial tension to the bolts during erection, while the 


As shown in Fig. 2, the gear for the cam-~shaft 
drive is placed at the.centre of the engine between the 
two groups of cylinders, and is enclosed, with the fuel 
pumps and manceuvring gear placed at the front of 
the columns. It may be noticed that the main bear- 
ings are kept short, the length being fixed with a 
view to obtaining ample space for both the stay 
bolts and the main bearing bolts, and to ensure that 
the evenly distributed load is not interfered with by 
shaft deflection. No undue wear of bearing has been 
recorded. 

Manouvring and Governing Gear._-Manewuvring 
takes place by manipulating two handles, one to 
adjust the engine for ahead or astern position, and 
one which edmits starting air, cuts it off and admits 
fuel when thrown further over. This last-mentioned 
handle is a twin handle, which enables each group of 
cylinders to be operated separately, but usually 
both handles are moved together. Manceuvring is 
accomplished from the lower platform. A new form 
of governor is fitted, which acts direct on the fuel 
pump suction valves, and contributes towards main- 
taining a regular engine speed in a heavy seaway. 

Fuel Injection._The Burmeister and Wain type 
of fuel valve is fitted with air injection, and a three- 
stage type of air compressor is fitted, which is placed 
at the end of the engine and driven direct from the 
erank shaft. Intercoolers of ample surface, with the 
cooling water passing through tubes, are used, and 
also serve as oil and water separators. The air com- 
pressor valves have a bronze seating, with a light 
nickel steel dise valve and a flat spiral spring. 

Inspection and Dismantling. -\n the latest design 
here described, the crank casing is made in halves, so 
that the piston may be lowered into it and swung out. 
For the purpose of examining the pistons, arrange 
mentx are made whereby the cylinder casing can be 
raised and the piston turned down free of the casing 
for convenient cleaning and examination It is 
recommended that pistons be overhauled after one 
year’s service, which work can be done by the ergine- 
room staff. 


SINGLE-ACTING ENGINES 


In the new type of engine, the full benefit of 
high piston speed, which gives proportional large 
horse-power, is obtained by adopting a long stroke 
and without unnecessary increase of weight; also m 
the cylinder head illustrated, the valves are so placed 
that exhaust and inlet can take place at high piston 
speeds without obstruction. 

The table given on page 248 shows what powers can 
be expected from the latest type of engine for both single 
and twin-screw installations. The figures tabulated 
are not those obtained on a short trial trip, but are 
powers which will be developed under normal con- 
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FIG. 56750 §.H.P. DOUBLE-ACTING ENGINE FOR THE MOTOR LINER GRIPSHOLM 


Any failure, either from the combustion | 


| ing the design outlined above it has been possible to 
| build light engines with a very long stroke. With 

such engines, suitable piston speed and horse-power 
| is obtained with low revolutions, enabling the ordinary 
| propeller for slow-running single-screw cargo ships 
| to be used. 
| the cylinder bore, and larger engines twice the cylinder 
| bore. These long-stroke : 
| by exceptionally good combustion, low temperature 
| of exhaust gasés and a fuel consumption of 0.278 Ib. 

of oil per indicated “thot “heh 2 hour. In the Bur- 
| meister and Wain engine cy inder diameters have been 
| standardised and the stroke-bore ratio is varied to 
| suit the requirements of different ships. The crank 
| shafts are built-up like that, as shown in Fig. 4. 


Small engines heve a stroke 2.5 times _ 


are characterised | 


powers given in the table may be increased by 10 per 
cent. and over. - The smaller sizes of engine are of the 
trunk type without crossheads, and with these engines 
the lubricating oil required has, by use of special 
rings, been reduced to 1 gramme per indicated horse- 
power for the main engines, including all the oil used 
in the engine-room and on the tunnel bearings. For 
the crosshead type of engine the mean consumption 
of lubricating oil is about 0.60 grammes per indicated 
horse-power per hour inelusive. 


DoUBLE-ACTING ENGINES 


In collaboration with Harland and Wolff, Limited, 
Burmeister and Wain recently built an experimental 
double-acting four-stroke cycle engine, designed to 
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develop 1000 brake horse-power in a single cylinder. 
The results obtained were so satisfactory that further 
designs of beth six and eight-cylinder engines of this 
type were immediately proceeded with. Fig. 3 is a 
bastard sectional elevation of this type of engine. 
The leading dimensions are given in millimetres. 
The difficulty of arranging suitable combustion space 
around the piston-red at the bottom cover is ever: 
come by providing a special combustion chamber at 
the side of the cover, It will be seen that this cover 
has a spherical internal face, which at bottom stroke 
practically coineides with the bottom end of the 
piston. On its under side, a central space for the 
stufting-bex is previded. The actual combustion 
space has small and slightly curved surfaces. At the 
bottom of it the vertical non-water-cooled exhaust 
valve is placed, while above is the air inlet valve 
arranged on an oblique position, and between these 
valves the fuel and starting air valves are grouped. 
Between the fuel valve and the piston-rod suftieient, 
distance is left, so that the fuel spray cannot strike 
the piston-rod direct. In general the cylinder liner 
ix similar to that used on the single-acting type of 
engine, and is jointed by flanges to the top and bottom 
covers, a detecfimg device for joint tightness— see 
Fig. 1 —heing fitted to both flanges. ‘The piston rings 
clo net pass beyond the top of the liner, and the 
cylinder head space above this is filled by the piston 
crown. Through stay bolts, made in two parts and 
joined by leng nuts, which rest on the top of the 
bottom cover, are used. As these bolts pass right 
through the engine, a firm and rigid structure is 
obtained. During erection, the bottom halves of the 
bolts are given the initial tension required by tighten- 
ing up the middle nuts on the top side of the bottom 
cover, after first inserting a thin steel plate of '/,,. mm. 
in thickness below the nuts. Then, after the upper 
halves of the stay blots are serewed into position 
the top cover nuts are tightened, so that the 
middle nuts are lifted, and the thin packing plate 
withdrawm. This method provides a simple adjust- 
ment, and the liner is so held that any expansion is 
taken up by the elasticity of the engine parts without 
viving rise*to undue stresses. 

The general construction of the other parts of the 
engine are similar to those of the single-acting engine. 
Both the top and bottom cylinder covers are square, 
and are bolted together. in groups of three and four 
for the six and etght-eylinder -engines respectively. 
The columns are connected horizontally by means of 
distance pieces at the top of the crank case. At 
this part of the engine an oil seraper in the form of a 
stuffing-box is fitted, which prevents oil from the 
crank case being carried up on to the piston-rod. 
Drawing, Fig 3, shows the general construction of the 
connecting-rod, crosshead and piston. The connect- 
ing-rud top end is of the forked type, with guide 
shoes which work or leose guide plates bolted to the 
columns between the cylinders. Forced lubrication 
is used for these plates, but they are not water cooled. 
\ steel piston-red is employed, with a flanged top, to 
which the two halves of the piston are secured. The 
piston has eight piston rings. To the bottom half of 
the piston a cast iron sleeve or liner is bolted, which 
encircles the piston- rod and passes thro the bot torn 
stuffing-box. 4 This liner forms an ae cooling 
chamber around the fod, through whieh oil -is_ eir- 
culated under Pressure, and so reaches the piston 
head, from which it is returned through. a central 
passage in the piston-rod to a yrable outlet on the 
column, whence it passes to the bottom of the crank 
case. The piston-red staffing-box is separately ‘water 
cooled, and is furnished with ten self- a oleae cast 
iron rings. Some idea of the size of the 
crank shaft can be obtained from the 
reproduced in Fig. 4. The bélaiice weighits, 1t will 
seen, are fitted on the two itinér’cranks only. “The 
valve gear is arranged midway = the top and 
bottom covers and cams are L for both. the 
hottom and top valves, two. g shafts being 
fitted, which, during) pe teaee Fae 
the rollers into contget with the’ cams. Bea 
so arranged that one ¢ylinder casing complete with its 
covers can be removed without dismantling the can 
shaft. At the eentre of the engine is the cam shaft 
drive, and two chains in an enclosed casing 
are fitted. This part of the ine is quite free to 
work with thé ship. Mlustrats ‘Fig. 5; will serve 
to indicate the centrally. | pump and con- 
trol gear. The engine is provided with a starting | 
valve on both eylinder covers; it may be stopped, 
reversed and started quite as efficiently as the single- 
acting engine. The engine works on the full Diesel 
cycle, with a compression pressure of 32 atmospheres. 
or about 470 Ib., on both the top and bottom sides of 
the piston. As regards the work of the pistons, 
piston rings and liners, the double-acting principle 
imposes no new conditions. The combustion streke 
on the top side of the piston coincides with the con- 
pression stroke for the bottom side, and when ignition 
is taking place in the bottom combustion space, the 
exhaust gases are being expelled from the top space. 
Similarly, the mlet stroke for the bottom space’ coin- 
cides with the exhaust stroke for the top. Thus,.the 
piston rings are released from’ pressure at- every” 
second revolution, and good lubrication is always 
ensured. Further, the wear on the cylinder liner is dis- 
tributed over both ends of the liner, which is a good 
feature of the design. 

The first large engine of this type constructed by 





k My Rehronous Motors’ 


Burmeister and Wain is shown in Fig. 5... It is a six- 
cylinder unit, with cylinders 840 mm., of 33*/,,im. 
diameter, and a stroke of 1500 mm., or 59/,,in., 
designed to develop 6750 shaft horse-power at a 
speed of 125 revolutions per minute. Two such 
engines are to be shortly installed in the Swedish- 
American liner Gripsholm, the hull of which vessel 
was launched by Sir W. G. Armstrong, Whitworth 
and Co., Limited, at Neweastie last year. The designed 
speed of the liner is 17} knots, and the Gripsholm 
will be the first vessel te. be propelled by double- 
acting engines of the four-stroke type. The com- 
pressed air required for running and mancuvring 
will be obtained from three 800 indicated horse-power 
Diesel-driven air compressing sets, two of hice will 
be run at sea, the third acting as rese’ 

330-kilowatt oil engine driven ger 
the current for operating the aux 

The first main engine of the 

gone successful shop. trials in Cop 
following results were ' 
hours’ test: 


‘shar fieonaet: : 


is twin-serew installations 
cight-oyliadior for the Consulich Line, Trieste, 
from which it will be seen that within a short time 


eight passenger liners will be fitted with sixteen of 
these double-acting four-stroke engines. From the 
table of standard sizes of .engines given immediately 
below, it may be noted that engines up to 33,000 shaft 
horse-power are contemplated, with cylinder bores 
up to 1100 mm., or 43'/,;,in. With engines of such 


power available considerable development of the 
motor vessel should take place in the near future. 
ENGINE DIMENSIONS AND WEIGHTS. 
Twin Screw. 
Trunk Type. 
No. of Weight W eight 
evi«. Bore Revs. of two per 

S.H.LP. each stroke, per engines 100 5.H.P. 

engine. mum. mim, in tons. in opt: 

2,000 i a 500 900 1645 Sae..c« , Bor 

2.500 6 . 8501000 .. 156 220... 8. M 

Croeshead Type. 

3,000 i 630/1,100 .. 130 .. 340 .. 11.3 

4.500 6 740/1,300 .. 120 .. See... 12.0 

6,000 s 740/1,300 .. 120 .. 680 .. 11.3 

Double Acting : Crosshead Type. 

9.000 6 680/1.400 .. 130 .. 620... 6.9 
13,500 ... 6... #40/1,500 ... 325 .. 1050... 7.8 
25, nl oe DehOO/ BOO, « 1205». Base". 8.2 
33, oe ~. 1100/1806... 105 ae .. 8.0 

° | Stans Sokew, 

* Crosehead Type. 
No. of Weight Weight 
cyls. Rere Revs. of per 

D-H. cach stroke. per engine 1008.H.P. 

engme. mm. mit. imtons. in tons. 

lio .. © .. mool2oe.. 136 .. 318 .. 10.5 

1.350 .. 6 .. SHO/A,350.. 120... 150... 11.1 

} . Ae S600 AO TIS .. 220 .. 11.5 

3 - @ 25 7407 eee... 110... «285 .. 11.6 
BOO .. S26 THOAS00., WH... 355 .. 11.5 

Double Acting : Crosshead Type. 
4,000 6 680 1.600 .. 105 ae. 8.75 
6.000 6 $40/1,780 2 105...) G90 .. 9.85 





Work. 


Major E. Ivor David's paper on * Electricity in 
Mines,” read before the Institution of Electrical Engineer 
on. Thursday, Fi 19th, ‘37 information 
* ven relative to the use of lient pole and 

‘drical rotor synchronous of the main 
advantages of th se motors is, of course, that they can*| 
be employed for power factor correction, and they can be 
started with practically the same esse as ordinary induc- 
tion motors. It is explained that as it is usual in this 
country to start mining ventilating under load, the 
synchronising torque is high, and eylindrical rotor type 
motors are therefore used. Experiments have, however, 
been carried out in the United States with salient pole 
motors, working with a friction cluteh, and the starting 
effort has also been reduced by closing the fan discharge, 

On account of the moderate speed of mine-ventilating 
fans it is usnal to drive through some form of reduction 
gear. In the early stages of the development of a mine the 
quantity of ventilating air is low, but as the roads are 
lengthened and the workings extend, the requirements, 
both as regards volume and pressure, become greater. 
Progressive. increases in the speed can be for 
when. gear drives are used by changing the gear wheels, 
but recently the author has introduced the old jockey 
pulley drive, with modern 7 eae rp ES and this has” 
proved a very efficient and flexible method of reducing the 
speed, whilst to change the fan speed it-is only necessary 




















to change the motor pulley. On acecount of the flat efficiency 


curve of the synchronous motor at unity power factor, the 
light load efficiency is high. The starting up of a 450- 
kilovolt-ampére synchronous induction type fan motor 
on light load—i.e., about 90 kilowatts—and excited for 
a power factor of about .5 leading, improved the power 
factor of a colliery system from .7 to .87 or .{, and the 
voltage at the bus-bars increased from 3060 to 3150, with 
both the alternating-current winders off. 

An interesting type of synchronous motor for fan drives 
has @ salient pole roter with extended pole tips, having 
@ single-phase winding in semi-enclosed slots, For start- 
ing purposes the pole windings are split in halves, and are 
connected as a second phase, a metallic resistance being 
placed in series with the two windings. The motor has a 
torque characteristic similar to that of an ordinary slip- 
ring machine, and when it has been brought up to speed 
the pole face winding is short-circuited. The connections 
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large direet-current motor-driven compressor of the hort 
zontal cross-compound type, and also with an induction 
motor-driven high-speed vertical type compressor, both 
fitted with unloading devices on the high and low-pressure 
cylinders, it was found that the torque required to start 
these machines was only about 25 to 30 per cent. of the 
full load torque. 

In the meantime a salient pole synchronous motor had 
been installed in a Lancashire colliery te drive a Bellisx 
vertical compressor through a friction cluteh, but it was 
soon found that the clutch was unnecessary, and two 
salient pole motors of 1125 horse-power and designed for 
a speed of 214 revolutions per minute were subsequently 
installed for driving a two-stage compressor, having an 
output of 6500 cubic feet of air per minute, compressed 
to 75 lb. per square inch. 

On account of the large air gap that is permissible in 
this type of motor, it was found possible te dispense with 
the bearing between the compressor fly-wheel and the 
rotor, thus reducing the length of the set by 4ft., compared 
with a synchroncus induction set of similar horse-power 
The efficiency of these motors at full load and unity power 
factor is 95.7, a remarkable figure, the author states, for 
motors of this size and speed. 





Books of Reference. 


The Directory of Shipowners, Shiplnilders and Maurine 
Engineers, 1925. The Directory Publishing Company, 
Limited, 33, Tothill-street, 5S.W.1. Price 208. net. 
This year marks the twenty-third year of issue of this 
useful volume. It is handy for the desk, and although it 
contains some 25,000 references to shipping and shipbuild- 
ing firms throughout the worid, it is yet quite convenient 
for travelling use. Particulars are given concerning the 
most recent German shipping developments. The Ham- 
burg-Amerika Line has now 55 ships, and operates more 
than a dozen services, while the Hamburg-Sovth American 
Line has now 19 vessels, and the Norddeustcher Lloyd 
44 vessels. The main sections of the directory furnish 
particulars regarding the British Admirelty and other 
Government departments, the Classification Societies, also 
the leading steamship companies, shipbuilders, ship re- 
pairers and marine engineering works throughout the 
world, with details of the fleets owned and the names of 
the directors and the principal officials. A supple- 
mentary section includes information relative to societies, 
institutions, trade and labour orgenievations, and a direc- 
tory of consulting marine engineers and naval architects. 
The directory is complete with a well arranged inclex. 


The South American Hand-book, 1925, which is pub- 
lished South American Publications, Limited, Atlantic 
House, Moorgate, London, E.C. 2. price 7s. 6d. net, claims 
to be a guide to the countries and resources of Latin- 
America, inclusive of South and Centrel America, Mexico 
and Cuba. It appears again this year in the new form 
which. was given to it last year, and the reception given to 
that edition has encouraged its publishers to promote the 
all-round character of the book so as to render it “ more 
serviceable to the traveller, actual or potential, commercial 
or uncommercial; to the prospective settler seeking a 
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new career ; to the investor desiring information about the 
resources of the new countries in which he is invited to 
veature capital ; and to the’stay-at-home business man 
in need of enlightenment that ix not immediately pro 
curable from other sources. They have certainly managed 
produce a most readable volume which is teeming 
with information of most varied kinds, much of which 
should be useful to engineers having business connection 
with the different countries of Latin- America. 


to 


The Motor Ship” Reference Book for 1925. The Temple 
Press, Limited, London. Price 5s.-—The staff of our con- 
temporary journal, The Motor Ship, has compiled a very 
handy reference book in which will be found informati 
on all matters relating to the motor ship and its machinery. 


\ notable feature is the concise iption of the many 
different types of marine oil } im service, which is 
d s @nd photographs. 


iltustrated by well chosen 
\ list of the world’s motor ship# _of :narine oil o— 
builders is given, as well as information relating to fuellim 


and operation of moter vessels. ® 
2 


The © Practical Engineer’ M. chanical Pocket-book ’ . 
Diary, 1925, which is ebtainable item 
ford, Amen Corner, Lendon, FLQ4 
in its thirty-seventh edition. It 
«ction No. XVEL-which is devoted to 
Lifting Tackle. new section is 
trated. and we understand thet much of the 
which it contains has been written 
on Workshop Design and 
re-written, and in @thers there 
amendment so as te Bring ‘ ; 
notice, also, that there has been # i 
of various notes with the object facilitating reference, 

an object which uppears to have been achieved. 
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Ive and Cold Storage Trades 1925, which is 


published by lliffe amd Sons, Dorset House, 
ludor-street, London, E.c. 4, price 10s. Gd., runs this 
250 It is too 


vear ite eighteenth iggae—to 
well known now to need detailed 
everal 


Nection an poe lag rege 


are 
reyvistered, and of the 





THE ATMOS HIGH .- 


. 


PRESSURE BO 


4 





Water inlet 
\ > 








Briving | 
oveg | 














oe 3400 mm — — 


# Rotating tubular. 
elements. 
































“Te Ewomnen” 


The average von this section was 





tents relating to ? 
cognate matters which have been cranted since the last 
imeve of the Directory 





Road Te of a Diesel-Electric 


sts 
Locomotive. 
IN our eeue of November l4th, 1024. we described m 


detail the design of the Diesel-electric locomotive built for 
the Rus-ian Railways by Professor G. 
Lomonossoff, collaboration with the Hohenzollern 
Locomotive Works in Disseldorf, and gave also the results 
of the concluding trials made on the testing plant which 
had been specially built for this purpose. We have now 
received information which we think will be of interest to 
our readers concerning the working of the engine when 
hauling test trains 


Government 
im 


After completion of the trials on the testing plant, the 
engme was taken into the pat shop and then prepared 


for forwarding to its destimation. For this purpose it 
was lifted and placed on wheel sets of the standard 
‘ft. S4in. gauge, in order to allow it to be transported 


to Dunaburg. in Latvia, where it was again fitted for the 
Russian gauge of ft 

Here a number of preluminary trials took place before 
the engine wus allowed to leave for Moscow, which is nearly 
500) miles distant, thus ensuring as far as possible that 
These runs took place between 
Dunaburg, Rieshiva. Kreuzburg. Dunaburg. the 
round trip being about 156 miles, while the weight of the 
trains hauled varied between 550 and 1200 tons. On one 
of these trips the Latvian Minister of Railways, with a 
number of leading engineers of that country, were present, 
and they all expressed themselves as exceedingly vratitied 
with the impressions they had received as tothe capabilities 
of the locomotive and the possibilities it opens up for the 
future. 

The Russian dynamometer car was in all cases attached 
to the engine, so that it was possible at. any time to make 
observations. These observations confirmed the accuracy 
of the results obtained on the testing plant, an overall 
thermal efficiency as high as 27 to 28 per cent. being 
reached. We believe it is intended to make more exhaus- 
tive investigations in this respect later on, when the drivers 
have become accustomed to handling the engine, and it is 
put to the regular every-day work for which it is intended. 

These preliminary trials having been passed satis- 
factorily, the engine left Dunaburg on Monday, January 
19th, for the Russian frontier station, Sebesh, distant 
about 100 miles, where a commission appointed by the 
Soviet Governmerit awaited its arrival ii ordér to eXaminé 
it thoroughly and report as to whether it conformed to the 
conditions imposed by contract on the builders. The 
chairman of this Commission was Professor M. Prawoso- 
dowitsch ; on behalf of the builders, the Hohenzellern 
Locomotive Works, Messrs. King and NSehwere were 
present ; while the builders of the Diesel motor, the M.AN. 
Company, of Augsburg, were represented by Mr. R. 
Wedemeyer. '!n addition, the trials. were watched by 
Professor Nordmann and Mr. Laschke, on behalf of the 
German State Railways 


everything was in order 
and 


The Customs and other frontier formalities having been 
duly completed, the engine left Sebesh early.m the.after 
noon of January 20th, hauling # tram of 149 axles, with a 
total weight of 008 tons, for Welikije-Luki,: distant 87 
roiles, where the train remained for the night.. The next 
day the journey was continued as tar as Rshew, a distance 
of 151 miles, starting with a gross load of 876 tons (148 
axles), which, however, was reduced 854 tons in 
Sapadnaja Dwina, and further to 532 tons, or 60 axles, in 


to 


19 miles per hour, with gradients as steep as 1 in 125. 

| On Thursday, January 22nd, a train of L000 tons Was 
| hauled 142 miles from Kshew to Podmoskownaja, but as 
| orders had been issued. that the engine and trem must 
| enter the Brest Station at Moscow at noon on the follow- 
| ing day, in order to be officially welcomed by the repre 
rentatives of the Government, the night was passed in the 
before named suburban station. The reception was the 
oceasion of an enthusiastic demonstration and nmuch 
speech making, the interest excited being so general that 
it was proposed to allow the locomotive to remain in 
Moscow two days, so that it could be inspected. This 
plan, however, was not carried out, as it was suddenly 
decided to send it on the night on January 24th with a 
light passenger train of 325 tons to Briansk, a town 237 
miles distant, on the Moscow-—Kiew hme, it returning the 
following night with.a slightly heavier train, in which 
the Minister for Ways and Communications was travelling. 

The following days were occupied in making short runs 
to Krjukowo and Klin, 24 and 56 miles respectively. In 
one of these trips the leading members of the Migistry of 
Ways took part, while on another occasion the members 
of the Government were present, and the engine hauled a 
train of 1797 tons up a long gradient of. 1 in 333 at a speed 
of 15} miles per hour. A stop was purposely made on this 
gradient in order to prove the starting qualities of the 
engine, the Diese! motor being also stepped. After stand- 
ing for about 3 min. the Diesel moter was started, and the 
train was without difficulty set in motion. The tractive 
eftort registered by the dynamometer was 22 tona, and 
although this figure means a coefficient of friction of ahout 
0.23. yet there was no sign of any inelination of the driving 
wheels to altp. 

On the last trial carried out on Monday. February 2nd, 
with a total load of 1950 tons, a speed of 15.1 kiloms. was 
| attained on Lin 200 up, the length of the gradient being 
4 miles. On this ineline, with the load named, the 
contract only required a speed of 12 kiloms: The con- 
sumption of oil, or masout, was found to be 0.226 kilos, 
per horse-power per hour, measured at the circumference 
of the tires, the contract allowing 0.4 kilos. The actual 
consumption wag consequently only 0.565 of the quantity 
allowed, or, if corrected for the higher speed, it works 
out at 0.181 kilos., or 0.45 of the consumption permitted 
by the contract 

An examination of the Diesel motor took place at the 
end of the trials, and showed that it, was in perfectly good 
condition. The results of the trials taken altogether were 
so satisfactory that the Commission on Februafy 3rd 
signed the protocol accepting the engine on the part of the 
authorities, it having then run 3000 kiloms., although the 
contract stipulated 5000 kiloms. 

Looking at these figures, it must be ‘admitted that 
Professor Lomonossoff is to he congratulated on the 
decided success he has obtained in solv ing @ technically 
difficult problem 
to reduce weight as far as possible, at the same time 
lessen the cost of building to a reasonable limit; although 
the Diesel locomotive probably will always be more 
expensive than its steam competitor, which, at least in 
this respect, will be hard to beat. But, if we oonsider the 
results already obtained on the testing plant, and on the 
journey between Sebesh and Moscow— where ‘only about 
one-quarter of the quantity of oil was; consmwned ,which 
is allowed for steam locomotives doing the same duty, we 
can easily understand the importance attached in Russia 
to the appearance of the first Diesel locosaotivedaing heavy 
main-line werk reliably and with easa The engine wes 
driven durmg all the tests by Mesars? Ter and 
Dmochowski, who relieved each other at the aomtroller, 
an arduous and tiring task, as naturally the Russian 
drivers had still to be trained te handle the: engine. 





Nelidowo, as certain wagons had already reached their 
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It is now a question for the designers’ 
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| The Atmos High-pressure Boiler. 


In the Atmos high-pressure boiler, invented by the 
Swedish engineer, Mr. J. V. Blqmquist, use is made of « 
rotating tube @ement, whicli is surrounded by the furnace 
gases. The tube is supported im special stuffing boxes, 
similar used on the high-pressure end of the 
Brinner steam turbine. and is driven at a speed of about 
200 revolutions per minute by a direct-coupled electric 
motor. Feed water at a high temperature is introduced 
through the forward stuffing-box, and forms a thin skin 
of water on the walls of the rotating tube, from the surface 
of which steam is rapidly generated, and taken off from 
the other end of the tube. An experimental single-tube 
boiler was built in 1915, and in 1921 the first large unit, o 
six-element boiler designed for a working pressure of 
60 atmospheres, say, 880 Ib. per square inch, and an po 
of 3000 kilos. of steam per hour, was built. It was supplied 
to the Svenska Socker-Fabriks Actiebolagat, of Gothen 
burg. and two years later a second boiler was built for the 
same factory. It had four tube elements, and was designed 
fora working pressure of 100 atmospheres, or about 1470 Ib 
and for an output of 4000 kilos. of steam per hour at a 
temperature of 400 deg. Cent. In June last this boiler 
was tested by Professor E. Josse, of Charlottenburg, and 
Professor Lindmark, of Stockholm. A description of this 
test was given in the I’.D.J. Journal for February 14th 
of this vear, from which we take the illustration herewith 
reproduced and a brief summary of the chief features of 
the boiler and the results obtained. The heating surface 
of the four tube elements is 13 square metre the 
boiler, which is fitted with a Pluto stoker, has a grate ares 
of 7.4 square The rotating tubes are made of 
rolled mild steel, 19 mm. in thickness. At each side of the 
boiler are superheaters and feed-water heaters, arranged 
in parallel, and the hot gases pass through these tubes 
after leaving the maint combustion space. The super 
heater has a total surface of 8.45 square metres, and gave 
91 deg. Cent. superbeat. The feed-water heating tubes 
have a surface of 191] square metres, and the feed water 
was raised to 158 deg. Cent... About !2 per cent. of the 
total steain was raised in the feed-water heaters, and passed 
through a steam separator to the main steam space. The 
feed-heater tubes were fed by an electrically driven pump 
with four pistons, and the electrical energy absorbed by 
the motors driving the rotating tubes was 3.3 kilowatts. 
At the high steam pressure of 1470 lb. per square inch 
| there was no difficulty experienced with the stuffing 
boxes at the ends of the tubes. During the trial Cowden 
beath coal, with a lower heating value of 6100 calories per 
| kilogramme, or, say, 11,000 B.Th.U. per Ib., was used, and 
a moderate boiler efficiency of 73.2 per cent. was obtained. 
| From.the output ofthe boiler it was calculated that the 
amount of heat absorbed per square metre of the rotating 
elements was 94,200 kilogramme-calories per hour, about 
two-thirds of this being radiant heat and one-third heat 
of convection. The rotation of the tubes would appear to 
assist the ammount of heat transmitted by convection, and 
it is of interest to note that in the new design of boiler 
ribbed tubes are to be employed. The combustion tem 
perature can be raised by the use of pulverised fuel, but 
these and other technical developments may be carried 
out without difficulty. The trials appear to show that 
the Atmos high-pressure boiler is a practical article, and 
that it marks 4 step in the direction of the use of steam 
at high pressures. 


to those 


, and 
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LawxvrerRs Suupes,—Stothert and Pitt, Limited, ot Bath, ask 
us to announee that they have a set of over yixty lantern slides 
illustrating various typos of electric and sieam cranes, grabs, 
| winches, mixers, pumps and conveyors, which they are ready to 
lend for lecture purposes. 
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Locomotive Wheel Quartering 
Machine. 


THE engravings on this page represent a self-contained 
motor-driven machine whieh we recently had an oppor- 
tunity of inspecting at the works of the builders, Cunliffe 
and Croom, Limited, Broughton Iromworks, Manchester. 
It has been designed for drilling and boring the crank pin 
holes in locomotive wheels, at quarter centres and also 
for turning new or worn pins in position on wheels with 
either the right or left-hand crank leading. Each end of 


the machine is driven by means of a 5 horse-power variable- 
speed electric motor provided with pillar type controllers 
motors to the 


for speed variation. The drive from the 








adjustment is controlled by handles conveniently placed. 
Supporting stays are fitted to the maim headstocks and 
are provided with bushes to carry the boring bars or 
turning blocks, as required. 

Mounted on the bed are two substantial stays which 
are provided with elevating V blocks to support the wheels 
on their journals. These blocks are adjustable laterally 
to give true location to the work. Each stay carries a 
platform facing immediately beneath the crank journal 
for the purpose of enabling a height gauge or indicator 
to be used under the journals when quartering wheels with 
inside cranks. The stays are movable along the bed by 
ratchet, rack and pinion gearing, and their outer faces are 
machined and provided with T slots for securing the wheels 
after location. 

All the angular sliding faces on the headstocks are fitted 





Too! blocs for large ta 
rank Pras 
Max betwecp 
entres 86" 











South African Engineering Notes. 


Pig Iron from Union Ore. 


to the plant 
Ironworks. 


is to be 


According the latest information 
required for the starting up of the Newcastle 
now absorbed by the Union Steel Corporation, 
shipped immediately. Within a few months, therefore, 
pig iron from South African ore will be produced. Last 
year’s production at the steel works at Vereeniging, be 
longing to the Corporation, was a record one, but the neces - 
sity for increased production to meet continental com 
petition is urgent. Arrangements have been concluded 
for providing the required additional capital to cover the 












ARRANGEMENT 


spindles is through spur gearing and the adjustment of the 
gear for varying throws and changing from right to left- 
hand lead are carried out by means of a swinging frame. 
The two headstocks are fitted with 4in. steel spindles con- 
trolled by hand wheels and rack and pinion motions. The 
sliding faces which carry the boring saddles are disposed 
at an angle of 90 deg. to each other. Each headstock is 
adjustable along the bed for varying lengths betw2en the 
machine centres yp to a maximum of 8ft. 6in. by means 
of a screw and ratchet motion. Adjustable saddles on 
the two faces of each main headstock are fitted to receive 
the boring headstocks. These boring headstocks are 
adjustable along the inclined faces to suit the varying 
lengths of throw. They have spindles 3in. diainéeter, bored 
to No. 5 Morse taper, and have two rates of feed giving 
thirty and sixty cuts per inch. The speeds of the spindles 
range from 12 to 24 revolutions per minute and the hand 





with hardened steel rules and pointers for setting to the 
required throws of the crank pins, and the equipment 
supplied with the machine includes two adjustable screw 
jacks for “inching ”’ the work round. 

The following are the leading dimensions and weights 


| of the machine :~- | 


Maximum diameter of wheels admitted 72iu 
Gauge of wheels, up to ‘ 4ft. Shin 
Maximum distance between centres. 8ft. 6in 
Crank throws, between. 8in. end )8in. 
Maxinsum diameter of crauk pins Jadmitted Sin. 

, . Meximum length of crank pins amet hn Se 
Approxinnate net weight as 10} tons | 


The machine was built by Cunliffs and Groom, Limitéd, 
to the order of Alfred Herbert, Limited, for use in the 
Lourenco Marques shops of the Mozambique Railway in 
Portuguese East Africa. 


| 


OF LOCOMOTIVE WHEEL QUARTERING MACHINE 


absorption of the Newcastle works and the extension of 
the steel works at Vereeniging. The absorption of the 
Newcastle concern will enable the Corporation to obtain 
an output of iron and steel produced from native ores, 
which will bring it within the scope of the Iron and Steel 
Industries Encouragement Act, and so enable it to secure 
the 15s. per ton payable thereunder. 


Union Air Mail Service. 


For the purpose of enabling the coastal towns of 


| the Union of South Africa further east than Cape Town 


to reply to their oversea mail by the next returning mail 


| steamer, instead of, as at present, losing a week, the Union 


Government is proposing to institute an air mail service 
which will'commence on March 2nd, and will convey the 


' mails from the mail steamer, immediately on her arrival 
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at Cape Town, to the coastal towns of Mossel Bay, Port 
Elizabeth, East London and Durban. The total time 
for the single journey from Cape Town to Darban will be 
10 hours 35 minutes, and the saving in time on the journey 
to and from will be 40 hours, as compared with pre- 
existing means of transport. Even the nearest coastal 
town, Mossel Bay, will benefit to the extent of 48 hours 
on the double journey. Each machine will be able to 
carry 400 lb. of mail matter. In addition to the ordinary 
postage there will he a surcharge on mail matter conveyed 
by air mail, which, in the case of overseas letters, will 
amount to 6d. per ounce. The benefits to business men 
will be so great that there is no doubt that there will be 
ample support to make the service a success. The British 
postal authorities are assisting by placing the mail for 
these towns in a special bag which, immediately on the 
arrival of the mail boat at Gape Town, will be taken by 
fast motor van to the waiting aeroplane. 


Mineral Production of the Union. 


The total mineral production of the Union of 
South Africa for 1924 is valued at £53,958,306, taking gold 
at standard value. The premium, however, adds 
£3,827,918, bringing the total value of the Union's gold 
production to £44,500,365, and the value of the total 
mineral production for the vear to £57,786,224. During 
1923 the premium added £2,712,151 to the value of the 
gold produced. The figures for 1923 and 1924, with gold 
in each case taken at standard value—the premium not 


added——are as follows : 
1923 1924 
£ £ 

Gold 38,862,704 40,672,447 
Silver 197,888 212,602 
Osmiridium 43,528 102,886 
Diamonds 6,038, 207 8,029,466 
Coal (sales) - . 3.713.706 3,830,163 
Copper Ore and Concen 

trates as 404,511 511,844 
Tin concentrates and metallic 170,337 304,108 
Other minerals 295,704 204,700 
rotal value £49,548.675 £53,958, 306 


The “ other minerals "’ include lead to the total value 
last year of £140,200 and asbestos £110,075, as compared 
with £133,573 and £121,453 respectively for the previous 
year. Sales of corundum last year amounted to only 
£13,284, as compared with £22,543 in 1923. 

The output, totalling in the twelve months 
12,490,493 tons, was the highest recorded since the com- 
mencement of the Union, the previous year’s 11,917,036 tons 
being, until then, the record. In price, however, 1921 
holds the record, with £5,072,401 for the 11,396,905 tons 
then produced 

The quantity of gold produced in 1924, 9,697,634 fine 
ounces is another record, the next best year was 1916, 
when the output amounted to 9,296,618 oz. | Last year's 
declared estimated working profit was £14,650,836, which 
is nearly £2,000,000 higher than in the previous year. 
Working costs were brought down to an average of 19s. 9d. 
per ton for the whole of the Transvaal mines, and 19s. 7d. 
for the Witwatersrand mines, as compared with 20s. 2d. 
and 20s. respectively in 1923 


coal 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Further Shading of Prices. 


Tue continued abstention from buying is causing 
many Midland producers of iron and steel considerable 
anxiety as to the disposal of their output, and this week 
there has been a further shading of prices by manufac- 
turers anxious to avoid increasing stocks. Iron and steel 
makers find it increasingly difficult to maintain their 
cheerfulness. Business is of small dimensions, and for 
eurrent needs only. There are no reserves of orders, but 
the fact that so many of the Midland works are continu- 
ing in fairly regalar operation indicates that current needs, 
on the whole, are fairly substantial. The proportion of 
South Staffordshire plants that are standing idle this 
week, or are making only a curtailed.output, is.as great as 
hitherto. 


Staffordshire Bar Iron. 


Business in finished iron shows a slight improve- 
ment. There is a fair amount of activity in the marked 
bar branch, and no difficulty is experienced in obtaining 
the basis rate of £15. In other branches material is very 
slow of sale, and though there are no formal revisions of 
prices, business can only be done on a competitive foot- 
ing by recognising the deteriorating effect of the depres- 
sion since Christmas. Crown quality bars are quoted at 
£12 15s., but sales are reported to have taken place at 
below that figure. Nut and bolt iron is quoted at £11 15s., 
but here, again, shading is prevalent. Some of the Dar- 
laston manufacturers are doing a little better, but the 
business is unevenly distributed. No. 3 Belgian iron for 
nut and bolt making is quoted £7 15s. delivered in the 
Black Country. The further subsidence of the franc is 
not reflected as yet in the general run of continental 
quotations. Some products, among them iron bars, have 
been offered at somewhat lower rates this week. The nut 
and bolt trade, however, is not taking very large quan- 
tities, either of English or foreign bars at present. South 
Staffordshire has benefited from the cheap steel imported, 
enabling the local mills to produce re-rolled steel in fairly 
good quantities on competitive terms.. Wrought iran gas 
tube strip is quoted £13 to £13 2s. 6d. 


Sheets. 


Galvanised corrugated sheets of 24 gauge con- 
tinue in good request at from £17 to £17 5s. per ton f.o.b., 
and the improvement in deliveries is maintained. Good 
quantities of black sheets are being called for for the motor 





and cycle trades, and various stamping requirements. 
It is noted that the improvement in exports continues. 
Sheet manufacturers had the briskest export trade in 
January they have experienced for some months, the 
total, 56,903 tons, being nearly 6000 tons ahead of the 
December figure, and comparing with 54,809 tons a year 
ago. 


Steel Values. 


In the steel department, business is irregular, 
and the keenness of competition has led to further shading 
of prices.. Sections are stated to have been generally sold 
this week at £8 15s., which is 10s, per ton below the official 
standard, and the price prevailing a couple of months ago. 
Specifications continue scarce, but the amount of inquiry 
in the hands of engineers continues rather above the normal. 
The foreign enterprises in view include pier, bridge and 
jetty construction, with some large gas-holders and pipe 
lines called for by various foreign countries. This district, 
unfortunately, is not well placed for dealing with foreign 
construction, owing to the keen competition in the North, 
where steel works allied with constructors supply the steel 
at much more favourable prices than are quoted to Mid- 
land engineers. Small bara are obtainable at £9; ship, 
bridge and tank plates at £9 15s.; and boiler plates at 
£13 10s.; Staffordshire hoops are £11 10s. at works ; 
mild steel billets are on offer at from £7 to £7 58. Com- 
petition from the Continent is not so acute as it has been, 
though substantial deliveries on contracts made some time 
ago are being made. Foreign joists can be bought delivered 
here at £6 17s. 6d., and a lot of this steel is being used for 
constructional work. Foreign billets are offered at 
£6 7s. 6d. 


Steel Scrap. 


Steel scrap sells very slowly. Requirements are 
normally large, and users would place contracts if they 
could bry at their own price, but merchants prefer to hold 
the material for better selling rates. 


Pig Iron. 


Pig iron business in the Midlands shows no im- 
provement, and prices are *‘cut."’ There is very little 
forward business, most buyers limiting their purchases to 
immediate requirements. Orders seldom exceed 50-ton 
lots. Quotations are about where they were. Some 
furnacemen are impatient to get openings for their unsold 
output, even if they have to make further concessions to 
do so. These breaches in the general level of values have a 
weakening effect. NSmelters have already given away their 
profit margin in many instances, and those who are free 
to adopt an independent attitude are not disposed to 
countenance further depreciation. Foundry pig remains 
in better request than forge. There is net muchactivity 
in basic. East hematite is offered at something 
above £5 delivered in this district, but there are no buyers. 
Northamptonshire forge is quoted £3 103., and No. 3 
foundry at £3 15s., while Derbyshire forge commands 
£3 16s., and foundry £4 to £4 Is. 


Coast 


Blast-furnace Coke. 


Coke prices are maintained on the whole. It is 
possible to buy at fixed prices which work out at about 
ls. below the scale, for which the ecokeries fought at the 
turn of the vear. The relapse is, however, traceable to 
the anxiety of a few Yorkshire collieries to disburden 
themselves of stocks. 


Foreign Competition. 


The keenness of foreign competition aud the 
formidable nature of continental rates of exchange are 
shown by the imports into this country in January of 
18,524 tons of basic pig iron, against 6568 tons the same 
month last year, 55,124 tons of steel billets, about the same 
as in the previous January, 29,985 tons of iron bars, &c., 
and 34,165 tons of steel bars. The most disquieting feature 
is the large import of finished bars, angles, &e., to the 
extent of about twice the quantity of a year ago. Plates 
and sheets totalled 16,312 tons, against 7409 tons for the 
corresponding month of last year. It is interesting to 
note that of the 18,524 tons of basic pig imported, 15,733 
tons were received from France, as compared with a 
tonnage of 3325 tons from the same source in the previous 
January. Belgium sent over 4000 tons of forge and 
foundry pig, and the total imports of pig iron were 26,178 
tons, against 12,652 tons in the corresponding month of 
last year. ILron and steel exports in January totalled 
337,475 tons, compared with 307,808 tons in December. 
Foundry pig iron exports show a little recovery, but most 
descriptions of finished material compare unfavourably 
with a year ago. 


Coventry Engineering. 


Business in the Coventry motor engineering 
establishments is very brisk, and trade as a whole gives 
cause for considerable satisfaction. Coventry must be 
regarded as a favoured spot, compared with other industrial 
centres, though it has to be remembered that the present 
is the season of the year when the hay has to be made. 
The overseas trade has been an important feature for some 
time past, and the efforts put forward by the car manu- 
facturers to regain the overseas markets continue to meet 
with a gradually increasing response. The Engineering 
Employers’ Federation's proposal in regard to the wages 
question has been put forward, and Coventry, with much 
at stake, can only await the result of the consideration of 
the suggestion by the executives of the engineering unions. 
Manufacturers are fully satisfied that under present con- 
ditions the industry cannot bear any addition to the load 
of production costs. 


Unemployment. 


To the satisfaction of all, concerned, the un- 
employment figures in the Mi area continue to fall. 
The latest returns show 3448 fewer workless than a week 
ago, the Ministry of Labour’s register showing the total 
to be 140,497, which is no less than 14,000 fewer than a 
month ago. Of the total, 96,825 are men, 1973 boys, 





38,051 women, and 3648 girls. The returns for the prin 
cipal towns in the area are :—Birmingham, 28,828 ; 
Bilston, 2792; Coventry, 1400; Cradley Heath, 4836 ; 
Derby, 1977; Dudley, 4069; Leamington and Warwick, 
546; Leicester, 4102; Northampton, 1491 ; Nottingham, 
8423; Oldbury, 1651; Peterborough, 584; Redditch, 
1183; Smethwick, 4731; Stoke-on-Trent area, 13,878: 
Stourbridge and Brierley Hill, 4028; Tipton, 2240 ; 
Walsall, 5839; West Bromwich, 3205 ; Wolverhampton, 
5549; and Worcester, 2142. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


General Outlook. 


THERE is no sign of any definite improvement yet 
in the Manchester markets for ‘iron and metals. In the 
latter there have been some fluctuations, but they are 
small and do not seem to indicate any general change in 
the situation. There is some slackening in the volume of 
business being done here, and this may perhaps be because 
anxiety is felt as to the labour position in the engineering 
trade. The main cause of slackness is the failure of the 
cotton trade to make money. When cotton is not profit 
able here there is no surplus to spend on machinery, and 
hence a revival in the prosperity of the cotton trade must 
precede any return te activity in what may be called the 
auxiliary industries. Perhaps engineers might rightfully 
resent the term auxiliary as applied to engineering, but in 
Lancashire, if nowhere else, the expression mey be justi 
fied. In this district consumers seem to be holding back 
under the belief that prices will be easier ; and this may 
be the case with iron and steel; but there is no margin 
for a fall of any dimensions in copper, and although any 
upward movement may be slow and intermittent, there 
is certainly more margin on the “ bull” side than on the 

bear " side in the market. 


Metals. 


On the whole, the reports from America as to the 
condition of the copper market there have been favour- 
able, although there is nothing yet. to induce the belief 
that any serious advance is near at hand. It is noticeable 
that any little concession in the price quickly brings out 
a good deal of buying, and this seems to show that con 
sumers are fairly well satisfied with the present values, 
and find it worth while to buy on a slight fall. When a 
market is intrinsically bad every slight fall scares away 
the buyer, and if this be not the case in copper there is 
reason to believe that the market is intrinsically good 
There seems to be a belief in America that copper prices 
will slowly improve throughout the present year, and this 
belief is probably based on the idea that the world is 
slowly but surely getting away from the disastrous results 
of the war, and is replacing the wealth which was then dis 
sipated. The prices for manufactured copper and brass 
are unchanged, and are the subject of adverse criticism ; 
more especially in the cases in which much more is charged 
to the home consumer than ean be obtained from export 
business. Export orders for copper sheets, for instance, 
have been taken recently at low prices ; and, in fact, they 
would have been lost unless low prices had been accepted 
The scrap copper and brass market in Manchester has 
again been very dull. Dealers complain that there is no 
good outlet for scrap, and, of course, that may be because 
engineers are more reluctant to buy. Old gun-metal 
remains relatively the cheapest of the scrap non-ferrous 
metals. In the market for tin there has been compara- 
tively little fluctuation. In fact, for the last fortnight 
tin has appeared in the new rdle of a steady metal. One 
would not yet like to trust to this steadiness, but at present 
no serious change is in sight. Here many people still 
believe in the future of the tin market. Lead has been 
fluctuating to a considerable extent, but it seems to have 
great recuperative powers. The time has scarcely come 
vet for a permanent relapse to more reasonable prices ; 
but one would not care to hold large stocks. In spelter 
there has b2en very little movement 


Pig Iron. 


The market here for foundry iron is dull and 
listless, and there seems to be a persistent belief in the 
minds of consumers that a further fall in prices is coming 
Of course, this belief leads to a system of hand to mouth 
buying, and in the end means that all, or most, of the 
ironfounders in the district are working on the minimum 
of stock. A position of this kind is favourable to sellers 
when any upward movement does begin ; but one cannot 
see any probability of such a movement at present. Derby 
shire foundry iron is the main supply of the Lancashire 
trade at the moment, and the price is usually 87s. 6d. per 
ton delivered in Manchester and the immediate neighbour 
hood. There are still one or two makers who try for 
88s. 6d., but there is an abundance of good iron at the 
lower price. Tne market is now just where it was when 
the fall of the Labour Government and the advent of 
what was thought to be a more stable form of Government 
gave a certain fillip to trade. It is now clear that Govern 
ments can do very little to help business, and the whole 
of the advance in pig iron since October has been lost 
again. The future of Manchester prices depends very 
much upon whether the Cleveland market can be sustained. 
Recently further weakness has shown itself there, and 
there is a chance that Cleveland prices may yet. come down 
to the level of the Northamptonshire prices, say, 75s. 
on trucks. If this should be the case then Derbyshire 
can no longer be kept at 80s. on trucks, and apparently 
something of this sort is being anticipated by consumers 
in the district. East Ooast hematite is easy again, and 
in Manchester it can be bought at about 6s. per ton less 
than Seotch No. 3. The latter is rather irregular, some 
sellers holding out for 105s. delivered, but there are others 
at 103s. 6d. and perhaps at 103s. In any case consumers 
here are using very little Scotch pig iron, and will probably 
not use much more until orders come in for textile 
machinery. 
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Ore the medium classes of electro-plate, but the home trade 
oe ane ; for the best makes and for silver-ware is extremely quiet. 
The market for scrap is altogether without life at There is a slight falling off in trade in local ores The colonial trade, however, yy ee ae > a 
present. For heavy steel melting scrap there is a small due to the poorer demand from buyers outside the district. | ency towards an improvement, judging by inquiries anc 
. , not so brisk because of the | agents reports. 


but intermittent demand from Sheffield, but dealers seem 
unwilling to trust to it, and are doubtful about buying 
here at anything more than 62s. 6d. per ton on trucks, 
although some dealers will pay up to 65s. Heavy wrought 
scrap is in small demand at about 85s. delivered, some iron- 
works offering only 80s. Forge pig iron can be bought at 
82s. td. per ton delivered; but, of course, the expenses 
of puddling are very heavy now. In the foundry scrap 
market there is but little movement. The demand is 
slow and rather small, and there is too much foundry scrap 
about, some of it in weak hands. This causes the prices 
reported to be very irregular ; but strong dealers hold out 
for 85s. delivered for the best kinds of cast iron serap and 
80s. to 82s. 6d. per ton for ordinary lots. The state of the 
demand proves fairly well that the ironfounders are not 
melting the average quantity of pig iron. 


Institution of Civil Engineers. 


The fourth annual dinner of the Manchester and 
District Association of the Institution of Civil Engineers 
was held at the Midland Hotel, Manchester, on Thursday 
the 19th inst. Mr. G. G. Lynde, the president of the 
Association, being in the chair. There was an excellent 
attendance of members, associate members and students 
and friends, ineluding Mr. Basil Mott, the president of the 
Institution, and Mr. W. B. Worthington, a past-president, 
and the evening was a success in every way. The prin- 
cipal toast, ** The Institution of Civil Engineers,” at these 
«linners is always entrusted to a student, and this vear the 
honour of proposing it was conferred upon Mr. C. R. Smith, 
who performed lis rather embarrassing task with much 
credit, his speech being neatly blended with the touch of 
humour which is so desirable but too frequently lacking in 
after-dinner orations. In his reply to the toast, Mr. Mott 
had a good deal to say about the domestic concerns of 
the Institution, the finances of which he said were receiv- 
ing the serious consideration of the Council. He men- 
tioned incidentally the large annual expenditure over 
which the Council had no control, such as the rates and 
taxes, that amounted to £7000 a year. The engineering 
abstracts were, he said, another expensive item which was 
costing the Council £1000 a year. If the Council could see 
its way to make a material reduction in its expenditure 
it might be possible to reduce the subscriptions. The 
(ouncil was taking considerable interest in the students 
of the Institution, and expressed sympathy with the 
difficulty which some of them experienced in getting 
their practical training. He recommended them to en- 
deavour to obtain posts with contractors. The toast 
of the Manchester and District Association was proposed 
by the Lord Mayor, Mr. F. J. West, M.I. Mech. E., who 
referred to the high technical qualifications of the men 
engaged by engineering contractors. This toast was re- 
sponded to by Mr. Lynde, who mentioned the responsit-le 
work which the president is engaged upon. Mr. Mott, 
he said, was about “ to pluck Waterloo Bridge from acrdss 
the Thames with one hand while supporting the dome of 
St. Paul's with the other.”” Mr. Lynde also commended 
very highly the officers of the Association, and particularly 
the efficiency with"which Mr. A. C. Dean carried out his 
duties as honorary secretary. The toast, “‘ Our Guests,” 
was proposed by Professor A. H. Gibson, and replied to 
by the Dean of Manchester, Dr. Hewlett Johnson--for- 
merly an engineering student. 


Manchester Main Drainage Works. 


| had an opportunity a few days ago of inspecting 
the work which is now being carried out in connection with 
the main drainage scheme by which the drainage of the 
whole city and certain adjoining districts will be effected. 
This scheme includes about 30 miles of sewers, of which 
about 184 miles have been completed, and on which 
£1,115,000 has already been expended. The portion in- 
spected extends for about 4 miles, and the sewer varies 
in diameter from 4ft. 9in. to 12ft. It is constructed of 
brickwork in cement mortar, except for a length of 1000 


yards, where it is of cast iron on account of the nature 
of the ground through which this portion passes. The 
greatest depth below the surface is 143ft. At the two 


portions which I visited the excavation is being carried 
out by hand pneumatic tools in red sandstone, and the 
sewer is 12ft. diameter. The lower half of the tunnel is 
carried out in Accrington bricks, and the upper portion 
in shale bricks. The quality of the bricklaying is excel- 
lent. The work will involve crossing under two railways 
and two canals. Twelve working shafts have been or will 
be sunk, and from the bottom of these the tunnel ia driven, 
the greatest distance between the working shafts being 
3700ft. The contract is being executed by Edmund 
Nuttall, Sons and Co., Limited, under the supervision 
of the city engineer, Mr. J. B. L. Meek, M. Inst. C.E., 
and the total cost will be £385,592 for this portion of 
the work. 


BARROW-IN-FURNESS. 
Hematite. 


There is no change to report in the hematite pig 
iron trade, which continues to show a lack of life. There 
is an absence of orders for forward delivery, and present 
trade is to a very large extent confined to orders for imme- 
liate requirements. There are various reasons for this 
condition of things, including the prevailing unsettled 
condition of labour in various branches of industry. The 
steel works at Barrow and Workington continue to take a 
considerable amount of the iron produced, and if there is a 
stoppage for any considerable length of time in the steel 
departments there would certainly be a restriction of 
output. The home trade is largely done with the Midlands, 
for Scotland is not ordering the tonnage she did. Con- 
tinental trade is dull, but there was a shipment of pig iron 
last week from Barrow to Porto Vecchia and also to 
Treport. - North Wales is taking small cargoes also at 
intervals. The American trade is uneertain, but there is 


The Scotch business is 
stoppage of some furnaces over the border. Business 
in foreign ore continues to be steady, but the demand is 
not heavy. 


Steel. 


There is nothing fresh to report of the steel trade. 
Neither the Barrow nor the Workington rail mills are well 
off for orders, but for some time the mills at Barrow have 
been kept going regularly, whilst in Cumberland they have 
not been so steadily employed. Small section and hoop 
mills at Barrow are better situated. Plates and rivets 
have arrived in Barrow from Rotterdam. 


On Tuesday Vickers, Limited, launched from their 
shipyard at Barrow the steamer Caranthia. She has been 
built for the Cunard Line, and is 650ft. long with a dis- 
placement of 27,000 tons, She will be fitted with turbine 
engines and will maintain a speed of 16 knots. 





SHEFFIELD. 


(From our own Correspondent, ) 


Steel Buyers Holding Off. 


Wrru the exception of acid steel, for which there 
is a demand following the call for railway material, the 
buying of billets is at a very low point, and is only on a 
scale sufficient to meet immediate needs. Buyers are 
marking time, and the blast-furnaces and basic steel open- 
hearth furnaces are experiencing great difficulty in avoid- 
ing a further curtailment of production. Steel billets and 
pig iron are being placed in stock, and the position generally 
is anything but hopeful. Work is being found for the 
rolling mills, but they are using Belgian basic material, the 
product of their own district, unfortunately, being too 
expensive, in light of the quotations they have to give to 
secure orders. The market for iron and steel scrap reflects 
the stagnancy at the furnace centres in the Sheftield 
district, and in Lincolnshire and Derbyshire. The price 
of low sulphur and phosphorus acid steel scrap is fully 
maintained, but in practically all other classes prices are 
weakening, owing to the absence of anything but casual 
business, and this on terms in buyers’ favour. 


Lighter Steel Trades. 


Conditions are irregular in the lighter sections, 
some firms being slack while others are busy. In the 
latter case, however, complaints are frequently heard 
about the smallness of profits, a good deal of work being 
taken at severely cut rates. The tool trade is not making 
much headway, but the colonial market is inclined to buy 
more freely, delivery of the highest quality goods being 
generally required. There are several points of interest 
to note with regard to the file trade. Mr. Storry Deans, 
Member of Parliament for one of the Sheffield divisions, 
has been informed by the Department of Overseas Trade 
that the latest advice from Lisbon indicates that the 
Portuguese are likely to increase the duty on Sheffield 
files, despite British protests. According to the evidence 
given before the Balfour Committee on Trade and Industry, 
the output of files, although only about 70 per cent. of 
the capacity, is in advance of that of the immediate pre- 
war years. The explanation of this fact, of course, is that 
a good deal of additional plant was put down during and 
after the war. The supply of skilled labour is at present 
adequate, but it would not be so in the event of a sub- 
stantial improvement in trade. 


Sheffield Trade Handicaps. 


In addition to files, a good deal of valuable 
information was given before the Balfour Committee 
on the city’s trade generally. Those who gave evidence 
were Mr. J. H. Doncaster, President of the Chamber of 
Commerce; Mr. A. 8. Pye-Smith, a member of the 
Management Committee of the File Manufacturers’ 
Association ; Mr. C. W. Kayser, President of the Crucible 
Steel Makers’ Association; Mr. J. G. Elliott, President 
of the Sheftield Cutlery Manufacturers’ Association ; and 
Mr. T. G. Mander, secretary of the Engineering Employers’ 
Association. These gentlemen fully explained the handi- 
eaps under which Sheffield trade is labouring to-day. 
They showed that fuel is costing from 86 to nearly 150 per 
cent. more than pre-war, that foreign tariffs are making 
trade in some cases impossible, that preference granted 
by the Dominions has been an advantage to the city and 
that an extension of it would be welcomed, that labour 
output has been reduced with restrictions on apprentice- 
ship in some sections, and that an additional burden in 
meeting foreign competition is imposed by the heavy local 
and national taxation. With difficulties such as these to 
face the wonder is that Sheffield trade maintains even its 
present level. Yet it says a great deal for the foresight of 
those at the head of the industries of the city that no large 
firm has failed to keep its head above water. Provision 
for bad times was made in good. 


Cutlery and Plate. 


The cutlery and plate trades are fairly busy in 
the cheaper lines for the home market, and though ¢on- 
ditions generally should be a great deal better they are.in a 
healthier state than they were a year ago. The output 
of table knives, chiefly stainless, has reached very large 
proportions. In the pen and pocket-knife and scissors 
departments there is only moderate activity. Safety 
razor blades of Sheffield manufacture are making steady 
headway, and are quietly building up a reputation for 
reliability certainly equalling, if not surpassing, that of the 
American product. Ordinary razors, however, are in poor 
demand, and the market for them is too &mall to allow of 





still a promise of some business. 





any substantial improvement. There is a steady sale for 





New Coke Ovens. 


The South Yorkshire Chemical Works, at 
Maughan, near Parkgate, is receiving important additions. 
Sixty new coke ovens are being put down, and extensive 
alterations are being made to the existing plant. It will 
take about two years to finish the work. A supply of gas 
from the Rotherham Corporation works has been arranged 
for, and the mains are now being laid. 


Opposition to Railway Scheme. 


A few weeks ago I referred to the proposals to 

railway communication in the beautiful Sher- 
forest area, to which there has been considerable 
° ition. The latest opponent is the town of Retford, 
the authority of which has to present petitions to 
Parliament against the Bills promoted by the London and 
North-Eastern and the London, Midland and Scottish 
railway companies. With that of the former the Corpora- 
tion is in general agreement, greater opposition being 
shown to the London, Midland and Scottish Railway 
project. When this matter was debated, one of the 
8 not in agreement with the petitions pointed out 
that before long four new collieries would be producing 
5000 tons of coal a day each. This would nevessitate 
100 more trains a day, and one railway company, he con 
tended, could not cope with this call. 


Delayed Sewage Scheme. 


A deputation from Dewsbury Corporation has 
discussed with the West Riding Rivers Board the position 
of the Corporation's proposed new sewage works at 
Mitchell Laithes. The Board has been complaining of the 
slow progress being made with the scheme, and has mace «# 
move towards applying for certain penalties. On behalt 
of the deputation, the Town Clerk of Dewsbury explained 
that the Corporation had already completed a storm relie! 
sewer at a cost of £15,064. Pumping plant costing 4175 
was ready at the maker's works, and a cast iron rising main, 
costing £6145, had been completed. In addition, they hac 
agreed to let a contract for humus tanks, amounting to 
£18,564. A sum of £61,074 had been expended, with 
contracts running amounting to £34,767, but the full 
expenditure sanctioned is £201,000. The deputation 
agreed to give an undertaking that within three month» 
it would start the humus tanks, and would commence tle 
work for the alteration of the pump-house buildings. 


develo; 
wood 


Leeds Engineering Feat. 


In constructing the 7-mile main arterial sewer tor 
Leeds, a big engineering feat is being accomplished, and 
though the work is now in progress under the centre of the 
city, there is very little evidence of it to be seen by the 
general public. Practically the whole of the work is being 
carried out by tunnelling, with a shaft here and there. 
The shallow depth of the sewer will necessitate an open 
cut for about half a mile. 


Transport Problems. 


A special sub-committee of the Leeds Tramways 
Committee, which has been investigating the question of 
transport, has given an expression of opinion that for mass 
transportation the tramway must remain the chief means 
of street transit. Recognising that the motor omnibus 
has proved, and will continue to prove a valuable auxiliary 
to tramways, the committee proposes to make the fullest 
use of this type of transport, both as a feeder to the trams 
and for the purpose of developing new routes. In view of 
this report, the Tramways Committee has decided that 
specifications be prepared and tenders invited for 150 
new tramcars, and that a further 50 cars be built in Leeds. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue outlook in the Cleveland pig iron trade has 
been made appreciably brighter this week by the placing 
of an order for a fair quantity of foundry iron for immediate 
shipment to Hamburg. This sale is important as indicating 
that Cleveland makers have at last got down to competi- 
tive level. Continental prices are undoubtedly stiffening 
—the French makers have, in fact, fixed minimum home 
prices—and it would seem to be possible for Cleveland to 
regain a foothold in European markets. There is also a 
probability of more business with America, and it is under- 
stood that one or two inquiries are already circulating 
Moreover, with the spring the Baltic ports will be re- 
opening, and that may provide a further outlet for Clevo- 
land iron. Thus the tone of the market is much loss 
despondent, even though the downward trend of prices 
has not yet been completely checked. Home consumers 
have been holding off the market since the turn of the 
year, but a number of contracts are now approaching the 
point of exhaustion, and these will no doubt have to be 
renewed. At all events there is just a little more inquiry 
on home account, and a few more @xport sales would 
robably immediately stimulate the market all round. 
No. 3 G.M_B. Cleveland pig iron is 78s. 6d., No. 1 83s, 6d., 
No. 4 foundry 77s. 6-1., and No. 4 forge.76s. G4. 


Hematite Pig Iron. 


Little improvement is recorded in the East Coast 
hematite pig iron trade. There is still a very limited 
demand, the slackness at the steel works having curtailed 
the consumption, and some makers hold heavy stocks. 
There is keen competition for orders, and mixed numbers 
are freely offered at 85s. 6d., with No. | at. 86s. per ton, 








drop of 6d. per ton on the week, 
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Ironmaking Materials. 


There is no general demand for foreign ore, and 
only an occasional spot cargo can be gold at 22s. per ton 
c.i.f. Tees, which represents. probably a minimum figure 
for best Rubio ore. The fuel market is still very weak, and 
whilst the best Durham brands of blast-furnace 


to purchase rather below that figure. 


Manufactured Iron and Steel. 


There seems to be more inquiry in the manu- 


factured iron and steel trade, but many of the works on 


the North-East Coast are badly in need of orders, and out- 
puts are much reduced. Prices, however, remain generally 
unchanged. 


The Coal Trade. 


: 
There is no improvement in the Northern coal 


trade position, and generally each day sees business become 
of a more restricted character. The situation throughout 
the whole area is very discouraging, and new business 
exceptionally scarce. Contractors, who are not a numerous 
body this year, and who have not any large quantities to 
dispose of, are offering supplies very freely at the recent 
range of prices. Fitters direct quote a little above the 
normal market value, but there are very few transactions, 
and on the whole prices are not thoroughly tested. Through 
lack of demand there is a steady reducing of output, and 
by this means prices are kept round about late figures, 
and with little prospect of improvement operators are 
not taking any sanguine view of the forward position, and 
quote freely on the basis of current values for any position. 
Speculators on the Continent take an even worse view, 
and are snapping up what little business is offered at 
shillings below what sellers on this side will entertain. 
The pressure of German coals is particularly severe, and 
competition from the American side is also keen, but if 
there were trad: local operators maintain that, at present 
prices, a good average percentage would come here, owing 
to the more reliable qualities of the coal supplied. The 
London gas companies are stated to have contracted direct 
with various Durham collieries for the supply of their 
usual average quantities of gas coals over the next twelve 
months. The prices are stated to be on the basis of 
20s. 6d. to 21s. for best and special qualities, and 18s. for 
ordinary classes. The market for coke remains idle, and 
new inquiries are scarce. All makers report production in 
excess of orders, and stocks steadily increasing. 








SCOTLAND. 
(From our own Correspondent.) 
Stagnation. 


Noruine of a fresh nature has oceurred during 
the past week, and there is evidently no immediate pros- 
pect of a change for the better in the steel, iron, and coal 
trades. A scarcity of specifications and a lack of orders 
are reported on all hands, notwithstanding the efforts of 
producers from time to time to meet buyers in the matter 
of price. 
of home manufacturers are still somewhat higher than 
foreign rates for similar materials, and even when home 
producers quote terms which would entail a slight loss, 
they invariably find themselves out of it in the matter of 
price. In almost all districts and in practically all in- 
dustries embracing steel and iron manufacture, and in the 
coal trade, the advisability of closing establishments until 
such time as trade seems to be on the mend is under most 
serious consideration. Markets show little variation from 
day to day and week to week, and interest in proceedings 
is difficult to sustain. As has been said here before, the 
scarcity of specifications from shipbuilding firms on the 
Clyde is a great disappointment to many, and contributes 
in no small degree to the lack of activity in the West of 
Scotland generally. Two or three orders for new vessels have 
just been reported, but many such contracts are required 
to fill the berths vacated during the past few months and 
provide the employment the yards are capable of accom- 


coke 
command 24s. per ton delivered at the works, it is possible 


Unfortunately, the best terms possible on behalf | 


fore, in a number of cases notices of a stoppage have been 
posted. Prompt export business has dwindled seriously, 
while prices have dropped considerably, and, on the other 
hand, forward transactions haye been almost impossible 
even When exporters have expressed a willingness to dis- 
count prices. Cheap continental prices and the increasing 
outputs there have played havoc with home collieries. 
The markets here are extremely dull, practically the only 
bright spot being the demand for best Lanarkshire splints 
for shipment to Italy. This fuel has maintained a firm 
standard. At the same time washed fuels have been sold 
to the same country at cheap rates. Aggregate ship- 
ments for the past week amounted to 246,639 tons, against 


the same week last year. The home trade remains far 
below par owing to the general trade depression. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


THE conditions in the steam coal trade coutinue 
to be dull, and there appears to be no immediate prospect 
of an improvement, as the demand from abroad is any- 
thing but satisfactory. Continental buyers are very 
scarce, and when they are interested in supplies from this 
district their prices as a rule are so low that exporters are 
unable to éntertain their offers without a grave risk of 
making a loss instead of a profit. The position is a very 
serious one, not only for the middlemen, but also for the 
collieries, as the latter, except in a few cases, cannot work 
| regularly, and, owing to the accumulation of stocks, 
intermittent working at the pits means an addition to 
their costs of production. At the beginning of this week 
there were more idle berths at the docks than steamers 
waiting to load, which was a very poor start, and as bad 
weather prevailed, preventing the arrival of tonnage as 
promptly as was expected, the prospects were that the 
loading arrangements of the collieries would be further 
dislocated. In the circumstances the indications were 
that work at the pits would continue to be very irregular, 
with consequent unevenness in market prices for supplies 
for quick shipment. At the moment there are only two 
| inquiries on the market of any note, one being that of the 
Egyptian State Railways for 150,000 metric tons of 
Admiralty and Monmouthshire large coals, which have to 
be shipped during May, June and July to Alexandria. 
| The period of delivery is interesting, as it is immediately 
before the time when trouble with the miners may be 
expected, if there is to be any. The other inquiry is one 
of 10,000 tons of locomotive coals for the Sudan Railways 
for March shipment. 





Coalfield Items. 


There seems to have been some expectation in 
| certain quarters that steps might. be taken to bring about 
la resumption of work at the Cambrian pits at Clydach 
| Vale, which have been idle since August last. mass 
| meeting of the workmen was held on Monday last to con- 
sider the question of making a movement and approaching 

the management, but a large majority of the workmen 
expressed themselves as against initiating negotiations, 
so apparently nothing is to be done. From the owners’ 
point of view, it is questionable whether the time is 
opportune to reopen the pits, as the present conditions are 
quite as bad now, if not worse, than they were when the 
collieries were closed down. The position is undoubtedly 
very serious, as may be gauged from the fact that the 
announcement was officially mde at the beginning of this 
week that notices to cease work were to be served on 
about 1000 men employed at the Vivian Colliery at 
Abertillery, which is controlled by the Ebbw Vale Com- 
pany. Trade depression is the cause of this action. The 
Grey and Tillery pits, under the same concern, are already 
idle, so that the closing of the Vivian Colliery will mean 
that altogether about 5000 workmen will be rendered idle. 
About 1000 men are affected by the suspension of work 
until further notice of the International Colliery, Blaen- 
garw, in the Garw Valley. 


| 





modating. Until costs of production permit and labour 
questions settled, there seems no hope of increased activity 
in & most vital industry. 


Steel and Iron. 


latest reports from the steel and iron trades 
embody the statement reiterated times almost without 
number that foreign competition is throttling trade in 
overseas markets and at home. Not only do makers find 
themselves at a disadvantage in foreign markets, but 
are also confronted with considerable importations of 


competitive material. Steel plates and sections are 
extremely slow, and the mils are employed far 
below capacity. The recent reduction of 7s. 6d. per 


ton in steel rails has been of no practical benefit so 
far, the prices of imported material being still too great 
an inducement to buyers. It is still left to steel sheets 
to provide the exception to the general rule, and even in 
this industry the lighter sheets are much busier than the 
heavy description. Light black and galvanised sheets 
are very busy, especially the latter. The bar iron market 
is very short of orders, and re-rolled stcel also is similarly 
placed. Dealers in scrap feel the pinch and prices are 
not so firm. So far as pig iron is concerned, the production 
has already been severely curtailed, and sti!l stocks accu- 
mulate, consequently a further damping down of furnaces 
may be expected. Prices are nominally unchanged, but 
a weaker tendency is apparent. 


Coal. 


The depression in the Scottish coal trade has 
reached a most acute stage owing to the unprecedented 
lack of export orders. Collieries in all districts are affected, 
but perhaps it may be said that the East of Scotland is 
most deeply affected, as the out put from there is normally 
disposed of in foreign directions. Por aome time now 
many have been selling practically at a loss in order to 


South Wales Miners and Wages Agreement. 


The conference of delegates of the South Wales 
Miners’ Federation called specially to consider the recom- 
mendations of its Executive for the suggested amend- 
ment of the wages agreement on Saturday last, decided 
to instruct its delegates to the National Conference at 
Blackpool to vote in favour of ending the agreement. This 
is not the first time that a delegate conference has gone 
contrary to the proposals of its Executive, though at the 
same time it may be said that it has not always been the 
case that a delegate conference has truly interpreted the 
feelings of the rank and file of the coalfield. The chairman 
of the conference referred to the coalowners’ panacea for 
remedying the present conditions in the coal trade, viz., 
an increase of the working day, and said that that was not 
acceptable to the miners, who were confident that the 
desired improvement could not be obtained in that way. 
The card vote taken on the Executive's proposals resulted 
in 1229 being for and 1404 against, these figures repre- 
senting 61,450 for the proposals and 70,200 against. 


Tin-plate Developments. 


Reference has already been made to the proposed 
developments at Swansea contemplated by Baldwins, 
Limited, and it is now announced that the Glamorgan 
Tin-plate Company has been registered as a private com- 
pany, with a nominal capital of £200,000 in £1 shares. 
The directorate is to be divided between Baldwins, 
Limited, and the Anglo-Saxon Petroleum Company, and 
the number of directors is not to be more than six nor 
less than four. ‘The directors’ borrowing powers are 
restricted to £200,000, unless sanctioned and enlarged by 
resolution of the company. The intention is to erect 
entirely new and modern tin-plate mills and steel works at 
the Swansea Burrows. The Anglo-Saxon Petroleum Com- 


214,552 tons in the preceding week, and 205,858 tons in | 


Tin-plate Workers’ Wages. 


An award has been given by the sub-committee 
of the Joint Stending Committee in the Welsh tin-plate 
trade to the effect that all able-bodied labourers receiving 
the 5s. a day advance granted in September, 1923, and 
who are outside the line of promotion, are to receive a 
further advance of 10 per cent. on their base rates. This 
is applicable only to men whose present base rate is from 
5s. to 5s. 6d. per day. .The percentage of advance on 
intermediate rates is on a pfo rata basis. 





French Inquiry. 


The French State Railways are in the market 
for 40,000 tons, consisting of 10,000 tons of large and 
| 30,000 tons of small coals for shipment over the next three 
months. 





Current Business. 


Business on current account has been of very 
| modest dimensions during the past week, and there has 
| been very keen competition for the few orders available. 
|The tone of the market all round has been quiet, and 
values of most descriptions have been irregular, especially 
for prompt loading, owing to the fact that standing stocks 
have been so heavy. Collieries have been only too ready 
to make concessions to those buyers able to take quick 
delivery, though few have been in the fortunate position 
of being able to do se. In the anthracite section the con 
ditions have also been rather on the quiet side, though 
there is a slightly better outlook. 


| 
| 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to announce that Mr. H. 8. Aspinall, general 
manager of Vickers-Petters, Limited, has been appoirited a 
director of that company. 


Tue Foster Enorserrinc Company, Limited, of Morden 
Works, Wimbledon, 8.W. 19, informs us that it has appointed 
Mr. F. Routledge, 21, Temple-lane, Dublin, as agent for the sale 
of its products in Ireland. 


We are asked to state that, following the death of Mr. John 
M. Henderson, chairman and managing director ot John M 
Henderson and Co., Limited, of Aberdeen, arrangements are 
being made to secure the continuity ot the business on the same 
lines. as hitherto. So soon as the necessary formalities permit. 
the family of the late Mr. Henderson, who are retaining thei: 
late father’s interest in the company, will be represented on the 
board of directors. 


Tue Premier Evecrric Wetpine Company, Limited, asks 
us to state that it has decided to discontinue the carrying on of 
business from its Swansea establishment, but that arrangement» 
are being made at the same time to extend the company 
facilities at its Abbey Wood Factory, London, 8.E. 2, for the 
manufacture of its various products. The company is managed 
and directed solely by Nobel Industries, Limited. 


Mr. E. Hartanp Hutrcwinson, who has for many years 
specialised in burning coal in pulverised form, bas accepted an 
executive position with Viekers and International Combustion 
Engineering, Limited, of Africa House, Kingsway, W.C. 2 
He will have charge of developments of the firm’s interests in 
the Dominions and Colonies, and is shortly proceeding to 
Australia, vid the United States of America and Canada. 


We are informed by British Insulated and Helsby Cables, 
Limited, that it has been decided to change the name of the 
British Union lamp, which it manufactures in its lamp factory 
at Huyton Quarry, near Liverpool, to the B.I. lamp, the new 
name being the first two initial letters of the cable company’s 
title. The B.1. lamp will carry the firm's trade mark, which 
has hitherto characterised all the Helsby and Prescot products 


Tse Stix Encixne Company, Limited, informs us that, it 
having been decided to concentrate the administrative and 
designing work of the company in the same building as its 
research laboratory, the offices of the company have been moved 
from 7, Princes-etreet, Westminster, to Church Wharf, Chiswick, 
London, W. 4, to which it requests that all communications 
should be sentinfuture. Telephone : Chiswick 1300 ; telegrams : 
‘** Nuprimover, Phone, London,” 








CONTRACTS. 


Yarrow anp Co. (1922), Limited, of Scotstoun, Glasgow, 
have received from the London Electric Supply Company an 
order to supply its latest type Yarrow water-tube boiler, together 
with - ros and air heater, for the power station at 


Deptfore 


‘Lue Generac ELectnric Company, Limited, of Magnet House, 
Kingsway, London, W.C. 2, has received from the Admiralty 
an order for the supply of 50,980 special Robertson carbon 
filament lamps, and from the General Post Office an order for 


10,000 special telephone switchboard lamps. 


Howpen-Liuunestrom Preneaters (Laxp), Limited, has 
received, from Chance and Hunt, Limited, chemical manu- 
facturers, Oldbury, near Birmingham, an order for a preheater, 
having a total heating surface of 17,500 square feet. Air will be 
supplied to the furnace at about 375 deg. Fah. 


H. R. Marspen, Limited, of Leeds, has recently received 
the following orders :—For a complete breaking, screening and 
quarry plant from the Ross and Cromarty County Council, 
Mid-Ross District Committee, Dingwall; and for complet 
breaking, screening and tar-macadam plants from the Berwick - 
shire County Council, Middle District Committee, and the 


Southern District Committee of the Kirkcudbright County 
Council. 
Tue Vickers-Srearinc Bomer Company, Limited, Bank- 


buildings, 20, Kingsway, London, W.C. 2, has recently received 
a repeat order for three 15,000 Ib. cross-type water-tube boilers, 
from the Anglo-Scottish Beet Sugar Corporation, for its Notting- 
ham factory, as well as a repeat order from the Wimbledon 
Corporation electric supply department for, one 50,000 Ib. 
cross-type boiler, fitted with an Illinois chain grate stoker and 
flat suspended arch. 


Vickers Limirep, of Barrow-in-Furness, have rocently 
received the following orders :—(a) From the Associated Port 
land Cement Manufacturers for three kiln shells, each 250ft. 
long, which will be-the largest yet installed in this country, for 
Bevan’s works ; (6) for a condensing plant to be installed in 
connection with the néw 6000-kilowatt turbo set recently ordered 
by the Brighton Corporation ; and (c) for a low-pressure flash- 
evaporating and de-aerating plant for use in connection with the 
power station extensions for the Poplar Borough Council, which 
are being carried owt by Vickers and International Combustion 








dispose of stocks, but cannot do so indefinitely. There- 


peny is a consumer of oj! containers, which it will obtain 
rom the new works, 


Engineering, Limited, as main contractors 
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(: Pri fi 
urrent Prices for Metals and Fuels. 
TRON ORE. STEEL (continued). FUELS. 
N.W. Coast— N.E. Coast@— Home. Export. SCOTLAND. 
Native 17/6 to 24/- £ s. d. $-a @ £ se. d. Lananesures— E t 
ale : xpor 
(1) Spanish 23/- Ship Plates 9 56 0. - (f.0.b. Glasgow )—Steam 16/9 
(1) N. African 23/- Angles .. 900. s bs Ell 18/6 
N.E. Coast— ren Plates . 13 00. -- Splint 22/6 
Native — on A. en Trebles 17/6 
Foreign (c.i.f.) 22 re mag es ; ss en Doubles .. 16/6 
Channels @ 6 O. £9 to £9 5} Ayeenmes— er — 
a ~ ~ “ (f.0.b. Ports)—Steam 16/9 
PIG IRON. — aie as ” » Splints 19i- 
Home. Export. | °* * * »  Trebles 17/6 
Barrow— Firgsuire— 
pe fo.4 fe4 Heavy Rails 9 0 Of.. .. (f.0.b. Methil or Burnt- 
(0 Base ae we) Light 9 5 Oto 910 O island)—Steam .. 14/9 to 17 
ene Se - “4 ; - Billets 8 0 Otoll 0 OF Screened Navigation 23 16 
No. 3 Foundry 49 0 — Mancunsran~ Treblee Bs 16,3 
aa, 7 ‘ : Bars (Round) 915 Otol@ 0 0 Doubles .. 15/9 
N.E. Coast— +» (others) 910 Oto 915 0 Singles 14/3 
Hematite Mixed Nos. .. 4 5 6.. 45 6 Hoops (Best) 5 5 0.. 15 0 © | Loraians— 
No. 1 460. 460 » (Soft Steel) 1315 0... : 1310 0 (f.0.b. Leith}—Best Steam 16/6 
Plates .. .. +. -- 910 Oto 915 0 Secondary Steam 15/6 
Cleveland— »» (Lancs, Boiler) .. 13 0 0. Trebles ¥ 15/9 
we. I 43 6 , 43 6 Sunmhinhs Doubles 14/9 
Gilicioes Iron . . BS ams 43° Siemens Acid Billets io 0 Singles 13/6 
m jy mae : us : : : Bessemer Billets 3 0 0. ENGLAND. 
54 dr) oe . ‘ . Hard Basic yy 910 0 (8) N.W. Coast— 
ie. & Kenge 316.6 3m 6 Intermediate Basic > 900. - Steams .. 28/6 
=X HN “s Soft Basic eyes at ey ie Household 45/— to 58/4 
Hoops 12.0 0... - Coke 30 /- 
MipLaNDs— Soft Wire Rods ll 0 Otoll 10 0 NORTHUMBERLAND 
(3) Staffs.— ~ MipLaxps— Best Steams 18/6 
All-mine (Cold Blast) 10 10 0. — Small Rolled Bars .. 9 0 Oto 915 0 Second Steams 17/6 
North Staffs. Forge ut BP iutie, ft Billets and Sheet-bars .. 7 0 Oto 710 0 Steam Smails . . 10/9 
iY . Foundry .. 47 6. ans Sheets (20 W.G.) 1110 Otol2 0 0 Unscreened 15/6 to 16/6 
, Galv. Sheets, f.o.b. L’ pool 17 0 Otol7 5 0 - | Household 23/6 to 25/- 
(3) Northampton— Angles aa ia Duraam— 
Foundry No, 3 315 0 _ Joists af T co TA a Ba ue Best Gas 21/- 
» Forge 310 0. — Tees gu" ad! wi -lgoa@ Apengo; 4 Second .. 17/9 to 18/- 
tdi Bosbenihie. Bridge and Tank Plates 915 0 . Household 23/6 to 25/- 
ahah Boiler Plates .. .. .. 1310 0. - Foundry Coke - ++ 23/- to 23/6 
No. 3 Foundry 319 Oto4 0 0 Sugrrm.ip— Enfend 
Forge 316 0 oe Best Hand-picked Branch -- 30/- to 33)- -- 
: Nee Barnsley Best Silkstone . 26/- to 28/- 
re ‘s Feaincg 428 as NON-FERROUS METALS. Derbyshire Best Brights 26 /- to 31/- - 
No. 4 Forge 317 6 aa Swansea— » House D. 24/~ to 26/- - 
Basic + ie ber pg yah Tin-plates, L.C., 20 by 14 23/- to 23/6 + Large Nuts 22/6 to 25/- - 
Block Tin (cash) 262 7 6 eo + Small ‘ 14/- to 16/- - 
(4) N.W. Coast— £, (three months) 265 6 0 Yorkshire Hards 19/6 to 23 /- - 
N. Lanes. and Cum.— Copper (cash) 65 0 0 Derbyshire ,, 19/6 to 22/- 
Hematite Mixed Noa. 5 0 O(a) —_ +» (three months) 65 17 6 Rough Slacks 10 /- to 12/6 
5 5 0(b) ils Spanish Lead (cash) . a Nutty ,, 9/- to 10/6 
oe (three alta 36 15 0O Smalls .. 4/-to 6/6 
, Spelter (cash) ne , 37 1 Blast-furnace Coke (Inland)* ~- 
» (three months) 36 6«6¢«3 on » (Export) f.0.b. 20/9 to 21/9 
MANUFACTURED IRON wanceae~ 3 Canpirr— (9) SOUTH WALES. 
Home. Export. Copper. pe cortar wry gee - b 4 Steam Coals : 
pele 4 ey - Ps y , : Best Smokeless Large 26/3 to 27 
. a trong Sheets .. 9 60 (CO Second ,, ns 25/- to 26/— 
ScortamD— »» Tubes (Basis Price) .. .. .. ol Best Dry Large 25/6 to 26/~ 
on Bars 12 bd 0 7 yr om GUID) 19 -t anvinads os - = Ordinary Dry Large 24/~ to 24/6 
a sd Best Black Vein Large 24/- to 24/6 
N.E. Coast— Lead, — <r 40 100 Western Valley - 23/- to 24/- 
Common Bars 200. — oo Wouetga me Best Eastern Valley Larg» 23/- to 24/- 
Ordinary ,, es 22/6 to 23 
oo 4 “ es Best Steam Smalls 16/— to 16/6 
rown Bars ym Of 5 _- Ordi 5 - to len 
Second Quality Bars .. 12 0 0. FERRO ALLOYS. ere , = ~ : 
Hoops 50 0. 1415 0 (AE poveen ne. nen) No. 3 Rhondda Large . 27/~to'27 /6 
© vile Tungsten Metal Powder .. 1/84 per Ib. ” m5 iain 17/- to 18/ 
S,, 4 0BRS.— Ferro Tungsten . . 1/4$ per Ib. i. 9 ~~ Ep 
Crown Bars 13 0 @.. — Per Ton. Per Unit. a a i a ial a ri it 
Best ,, 1310 0 .. = Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 0 0 8/- Smalls L1/- to 13)- 
Hoops 1410 0.. 6p.c.to8p.c. ,, £23 10 0 7/9 Reunden Coke fenpert).. 40/— to 47/6 
A: a tay » zo, . l0p.c. ,, £23 0 0 7/6 F Coke impeee) 25/-~ to. 30/-- 
Crown Bars ! 1215 0.. nom rae — par eel sean eta s Patent Fuel .. .. . 24/~ to 26/6 
Marked Bars (Staffs.) .. 15 0 0... a " » BO ~ : f Pitwood (ex ship) .. 23/6 to 24/- 
6 ng OL Gp , 6200 176 Gavia 
Nut and Bolt Bars 11156 0O.. — Sw 0:6 pe. manteily £58: 0.0 20) 1 
Gas Tube Strip 13 0 Otol3 2 6 - badaien tee 1/5 per Ib. Anthracite Coals» ; 
cP aete Best Big Vein Large 43/6 to 45/6 
bits Metallic Chromium 4/-per Ib. an Sc 32/6 to 35/- 
Ferro Manganese (per ton) £15 for home, Red Vein 30/~ to 32/6 
STEEL al £15 for export Machine-made Cobbles 45/- to 50/ 
e + Bilicon, 46 p.c. to 50 p.c. £12 a 0 scale 5/— per ate; < 50/- to 52/6 
_ Beans 44/- to 45/- 
-s ——— (7) p< devine res £19 29» deeale 6/- per areata bain, sly seh. ob aaeb 
5) ScorLanp— . — Breaker Duff .. $/-to 9/6 
Boiler Pt . 7 Vanadium. . 17/- per Ib Rubbly Culm 9/6 to 10/3 
yer F'iates \.. - 13 0 0.. wr »» Molybdenum m- 7/3 per Ib. tienmn Geale ; 
Ship Plates, jin.andup.. 915 0 .. ». Titanium (carbon free) . . 1)- por th, yi 3 aii i 
Sections . ht ne wa _ Nickel (per ton) £175 yaa ay t hes 
° _ -_«- 
Steel Mheote, “ly 3) 1619. to 0 ain. ey _ Cobalt i... ~ 10/6 per Ib. Smalls 10K e il 
Sheets (Gal. Cor. 24 B.G.) = £18 0 Oto 18 10 O Aluminium (per ton) £130 Through 16/- to 19/- 














(1) Deliverea. 


(2) Net Makers’ works. 


according to analysis ; open market, 18/- to 19/~ at ovens. 


(3) f.0.t. Makers’ works, approximate. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— axtra delivered England. 
coals are per ton at pit for injand and f.o.b. for export, and coke is per ton’ on rail at ovens and f.0.b. for export. 


(4) Delivered Sheffield. 


(9) Per ton f.o.b. 
t Latest quotations available 





(7) Export Priees—f.o.b. Glasgow. 


a) Delivered Sheffield or Glasgow. 


(5) Glasgow, Lanarkshire, and Ayrshire. 


(8) Except where otherwise indicated, 


* For blast-furnaces only, 16/9, with fluctuations 








(b) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Iron and Steel Combines. 


Tue efforts of iron and steel producers to combine 
for the maintenance of prices and the distribution of home 
and foreign orders have so far given little tangible result. 
There are always some firms which fear that such a distribu- 
tion would imply the handing over of some of their business 
to others. The one successful effort has been the fixing 
of minimum prices for pig iron, as well as for some descrip- 
tions of rolled iron, but the sole result has been to keep off 
buyers who are merely satisfying their pressing needs, 
until such time as the situation becomes clearer. Mean- 
while, there can be no question of a permanent minimum, 
for coal prices are rising, and it is fairly certain that coke 
from the Ruhr will advance, while there are so many other 
factors, such as wages and higher transport charges, that 
it is quite impossible to give any indication of the future. 
Under present circumstances, any attempt at combining 
to regulate prices has little chance of stimulating business 


Capital and Trade. 


Industrial activity is beginning to decline from 
a variety of causes, and more especially from the reluct 
ance of capital to engage in industrial undertakings. While 
so much money has gone to the State in the form of loans, 
and so much is reported to have been invested abroac, 
there is practically nothing available for industry, and the 
lack of discount facilities has made the position of manu- 
facturers a very difficult one. A crisis can only be averted 
by reviving confidence in industrial investments. This 
the Government proposes to do by a variety of expedients, 
such as the redeeming of war bonds at their face value 
without interest, which means that the bonds will rank as 
banknotes. Holders of bonds will therefore have no in- 
ducement to keep them unproductive, and will be en- 
couraged to invest them in industrial and other under- 
takings. By releasing this enormous capital, it is hoped 


that a very large proportion of the money will help to | 


bring about an industrial revival. 


Decorative Arts. 


The buildings being constructed for the Inter- 
national Exhibition of Decorative Arts are of less engineer- 
ing interest than exhibition buildings generally are, for the 








| 


reason that there are no big constructions necessitating | 


of the engineer. Each country has 
which will offer an extraordinary 
variety in architectural effect, and the Exhibition will 
probably be, in a general way, the most artistic 
Interest in building construction lies in the absence of the 
usual plaster and fibrous material, and in the employment 
of methods now being so largely used for the erection of 
cheap buildings. Some are built with hollow bricks, faced 
with cement, and the fine Italian pavilion is a particularly 
solid edifice, as exhibition buildings go. In some cases 
the material used consists of huge conglomerate blocks, 
obviously made of clinkers and rubbish, and elsewhere 
conglomerate bricks are employed for walls and concrete 
for arches, balustrades and steps. Several pavilions are 
built entirely of wood. There is very little metallic con- 
struction, and not much more concrete, except for pillars, 
and at the Place de la Concorde entrance there are eight 
huge square concrete towers arranged in a circle appa- 
rently to support a dome. The general effect of the 
Exhibition promises to be exceptionally good. 


the intervention 
pavilion of its own, 


a 


Paris Water Supply. 


The proposal to draw a practically unlimited 
supply of water for Paris from the vast reservoirs which the 
Municipal Council is in favour of constructing in the upper 
valley of the Seine, with a view principally of regulating 
the river level and preventing periodical floods, does not 
meet with the approval of the Scientific Commission for the 
Control of Water in Paris. That body has declared against 
the water being brought to Paris, and recommends the 
carrying out of the scheme for tapping the subterranean 
water in the Vals de Loire, while it states that the under- 
grourid water resources in the upper valley of the Seine 
may be worth investigation. The construction of barrages 
for flood reservoirs would entail a huge expense, which 
some experts declare might be avoided by a systematic 
programme of afforestation. It is regarded as fairly 
certain that the destruction of woods and forests is partly 
responsible for the more frequent flooding of the Seine, 
and, as a temporary expedient, subsidies are being granted 
to communes which undertake to plant trees in the Seine 
Valley. 


Seamen’s Hours. 


Notwithstanding the obvious difficulty of im- 
posing an eight hours’ working day in the merchant marine, 
the present Socialist Government has made up its mind to 
apply the law in its entirety. So far, the law has remained 
in abeyance in the hope that other countries would be 
induced to adopt a similar measure, for it was evident that 
if the law were only applied here it would place French 
shipowners in a much more serious position. Shipowners 
are already burdened with restrictions that do not exist 
elsewhere, and an eight hours’ working day would impose 
such heavy additional charges upon them that competition 
for freights would become impossible. The Government 
offers to meet the difficulty by paying subsidies to cover 
the extra charges following upon the application of the 
eight hours’ working day, but the Sociéia des Armateurs 
de France has informed the Prime Minister that it has no 
faith in the ability of the Government to pay subsidies, 
and that even though the losses were covered, the eight 
hours’ working day would be quite impracticable on 
ship, and that, in effect, they will have nothing to do with 
it under any circumstances whatever. It insists upon the 
present Government maintaining the arrangement entered 
into with its predecessor. The opposition of the ship- 
owners to these Socialist reforms promises to be as un- 
compromising as that of the railway companies. 


yet held. | 








British Patent Specifications. 


When an inventi ted frum abroad the name and 
address of the ho are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications fom A be gy at the Patent oo 
Sale Branch, 25, 8 , Chancery-lane, W.C. 
at 1s. each. 

The port giten ie the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 








BATTERIES AND ACCUMULATORS. 


219,924, January 21st, 1924.—IMPROVEMENTS IN AND RELATING 
TO Duy Certs, The Manhattan Electrical Supp!y Company, 
Inc., of 17, Park Palace, New York City, U.S.A. 

\ dry cell constructed in accordance with this invention con 
sists of tablets A composed of a depolarising mixture and sepa 


N° 219,924 








rated by thin layers of graphite B. The carbon rod C is sur- 
rounded by a cylindrical layer of graphite D. The tablets are 
staked one on top of the other and are surrounded with a cellu- 
lose container E. The space F between the container E and the 
zine is filled with flour paste._-Januery 15th, 1925. 


TELEGRAPHS AND TELEPHONES. 


Ra 


Laboratories, 


204,315. September 3rd, 1923. 
Johnson -Williameor 
Chicago. 

This specification describes a scheme for 
effects of stati¢ and other disturbances in telephone re- 
ceivers. A great portion of the specification is devoted to 
the general description of the receiver, which is pretty 
obvious from the diagram. One of the special features, how- 
ever, is the provision of a condenser A and high resistance B 
connected across the secondaries of the transformers as 
shown. The condensers C and resistances D in each of the 
intermediate circuits affords a path of low resistance for static 
and other waves of high frequency. The action of the con 
densers A is to demagnetise the core of the transformer more 


pio Recrivine APPaRATUs, 
of 609, West Lake-street, 


elimina‘ing the 
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rapidly, thereby making it susceptible to rapid alternating 


currents. This improves the transmission of the audible or voice 
frequencies. It also tends to keep clear or fully discharge the 
grid at the point of neutrality or the zero value of the E.M.F. 
and current. Moreover, high frequencies, such as internal tube 
oscillations, static and other foreign disturbing currents, find a 
path of smail resistance through the condenser A end currents 
of high voltages with high audible frequencies of about 15,000 
cycles, such as will produce a shrill note, find a route of small 
resistance through the high resistance B. High frequencies 
caused by oscillating valves are completely shunted out of the 
grid by this shunt, thus making it possible to employ a much 
higher ratio of transformation than has hitherto been used. 
January Sth, 1925. 


222,436. September 26th, 1923.-A Metuop or Repucine 
Cross TALKING IN TELEPHONE CaBLxs, Felten and Guil- 
leaume Carlswerke Actien-Gesellschaft, of Koln-Milbeim, 
Germany. 

This invention relates to a method ot reducing cross talking 
in telephone cables and more particularly in double telephone 
circuits or phantoms. The inequalities of the effective part 
capacities of the conductors having an influence upon one another 
are compensa by correspondingly balancing the part capa- 
cities in a short portion of the length by altering the dielectric 
conditions between the conductors. Let it be assumed that the 
phantom illustrated is to be balanced. Measurements have 
shown that the effective part capacities A, C, and D have to be 
increased by 120 cm., 80 cm., 150 cm. respectively in order to 
make them equal to the port copec ity B, The conductors | and 3 | 
corresponding to the capacity A, | and 4 corresponding to the 
capacity C, and 2 and 4 (capacity D) are firmly pressed together 
respectively by ndings until measurement of the whole phantom 
gives A= B= C In order to reduce the length over 





which the binding is applied, the following method may be 
opted. The capacity part B is first of all reduced by 
foreing the conductors 2 and 3 away from one another by means 


N° 222,436 1 
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©, and thereupon A and D ari 
C, the increases then amount 


of a suitable: nsertion, until B 
increased until they are also equal to 


ing only to 40 em. and 70 em. respectively January 22nd, 1925 
TRANSMISSION OF POWER. 
227,198. October llth, 1923.etnpinc Gear WHekts 
The Hon. Sir C. A. Parsone, 8. 8. Cook and J. Ford, Heaton 
Works, Newcastle-on-Tyne. 


This invention might be described as a lapping process for 
producing toothed gears with a high degree of accuracy. The 
gear A to be lapped is surrounded by a similar internal’y ‘toothed 


“> 


Qe 
| 


N° 227,196 


" 





wheel B and the two are mounted in a machine for giving them 
a relative reciprocating motion. The teeth are — in contact 
with one another by means of a spring device C end the wheel is 
moved around in relation to the lap, occasionally, mini 
mise inequalities. An abrasive is, of course, used to provide 
a cutting effect.—January 12th, 1925. 


80 as to 


CRANES AND CONVEYORS. 


Emereency Brakes ror WINDING 


227,349. May 27th, 
B. Perry, Rebey and Co., 


Enarnes, W. T. 
Limited, Lincoln. 
This gear is intended to check excessive speed in winding, 
gradually during the general period of the wind, and also to 
check it quickly, if the speed should be abnormal towards the 
end of the wind, in order to prevent overwinding. The mech 
anism is more or less normal in that the braking engine is set in 
action when a weight A is released by a trip gear controlled by 


1924. 
Bell and F. 


N°227,349 





a governor. Thé speed at which the weight talls, and conse 
quently the abruptness of the braking action, is determined by 
the oil dashpot B. Thero are two oil passages for this dashpot 
which are controlled by cocks C and D. One cock is adjusted to 
give a normal braking effect when the other cock is closed. The 
second cock is connected with a cam E worked by the depth 
indicator and is opened towards the end of the wind, so that, in 
the event of the trip gear acting, the dashpot will have a free 
passage for the oi! and the brake will be applied rapidly. 
January 15th, 1925. 


TRAMWAYS AND RAILWAYS. 


908 
--— 


098. August 27th, 1924.—-IMPROVEMENTS RELATING TO 
Moror ScsPeNsion Systems Por Evecraio Locoyvorives 
AND OTHER EvecrricanLy Proretiap Venicies, AMefro- 
politan-Vickers Electrica’ Company, 4, Central Rui'dings, 
Westminster. 


The truck frame is mounted on springs A. A pair of motors 
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B and © have extending arms D and are mounted on springs E. 
Each arm portion is secured to the corresponding timber frame 
F by a serew or bolt, The motors drive the axlea by pinion and 
gear wheels as shown. The gear wheels are of spiral con- 


N?°222,098 
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struction and form the subject of a previous patent. The 
flexible construction of the gear wheels permits of relative move 
ment of the motor axle and truck frame members without 
affecting the gear tooth engagement between the wheels and 
pinions.— January 15th, 1925. 


MISCELLANEOUS. 


226,737. June 10th, 1924.—Grinpivc Rotts For CEREALS, 
L. Schmidt, 1222, South Eighth-street, St. Louis, Missouri. 


This invention aims at improving the efficiency of break rolls | 


in the reduction of cereals, such as the grinding of wheat to 
produce flour. The inventor comments on the disadvantages of 


the usual methods of increasing the grip of the rolls on the grain, 


N° 226,737 











and puts forward a process of grinding their surface so that the 
seratch marks produced in grinding are more or less paralle! 
with their axis, instead of being circumferential as heretofore. 
Che illustration shows the general arrangeinent of a machine 
for grinding the rolls according to the inventor's ideas.— 
January 1st, 1925. 


215,715. January 10th, 1924.—AnN luprovev Rotary Etrc- 
Trice Contact Device, C. Lorenz Aktiengesellachaft, of 
Lorenzwig, Berlin, Tempelhof, Germany. 

This specification describes a contact device which is con- 
nected to a source of continuous current and in which the con- 
tinuous current led to the rotating contacts is converted into 
alternating current through the intermediary of a commutator 
rotating together with the contacts. In the upper diagram A is 
a contact device mounted on a rotating disc B) In order to 
prevent the current supplied by the continuous current machine 
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{ through the field D destroying the contacts, the current is led 
over the brushes FE and F to the semi-circular segments G H. 
which are insulated from one another. The contact points at A 
are connected to these segments. Whilst the disc is rotating the 
direction of the arrow the brush E passes over the insulation K 
ind the brush F over the insulation K and the segments G and H, 


and the two contact points A are charged in opposite directions. 
The lower illustration shows the same machine, but the seg- 
ments in this case are separated by several pieces of insulation, 
and by using bridging resistances R it is possible 


ually 


to prevent the formation of sparks when the brushes pass from 
one main segment to the other, The sch is app tly 
intended for use in connection with regulating machines with 
rotating contacts, which, when operated, say, by centrifugal 
force, act upon a regulating member of the driving machine. 
The continuous current to be supplied to the rotating contacts 
is converted into alternating current in order to prevent wear 
on the contacts,—January 15th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
eee Aiea ie 
| should reach this o, on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 


INSTITUTION OF AUTOMOBILE ENGINEgsRS,—Watergate House, 
Adelphi, London, W.C. 2. Graduates’ meeting. Paper, “‘ Why 
Pneumatic Tires ? * by Mr. R. Marks. 7.30 p.m. 


Juntor Instirurion op Enommesrs.—39, Victoria-street, 
London, S.W. 1. Lecturette, “ A on Modern Lighting 
Practice,”’ by Mr. E. Stroud. 7.30 p.m. 


Norts-East Coast Instrrurion or ENGINEERS AND Suir- 
BUILDERS.—Literary and i i Society, Newcastle. 
upon-Tyne. ~~ “Ultimate Possibilities of Steam Plant,” 
by Professor A. L. Mellanby and Dr. W. Kerr. 7.30 p.m. 

Nortu-East Coast Instrrution of ENGINEERS AND SuIp- 
BUILDERS: MIDDLESBROUGH Branou.—Graduate Section’s visit 
to the works of Bolckow, Vaughan and Co,, South Bank. 


Puysicat Socrery or Loxpox.— ial College of Science, 
South Kensington, London, 8,W. 7, Papers, “* Notes Concern- 
ing the Sprengel Pump,” by Mr. J. J. Manley ; ‘‘ The Thomson 
Effect in Copper, Iron and Carbon Steels,” by Mr. J. Young ; 
“An Improved Cathode-ray Tube Method for the Harmonic 
Comparison of F meies and for the Delineation of their 
Wave Form,” by Mr. D. W. Dye. &p.m. 


Royat Instrrvurron or Great Brrrarm.—2!, Albemarle- 
street, Piccadilly, London, W. 1. i » Sugars from the 





Standpoint of the Organic Chemist,” by Sir James Irvine. | 


9 p.m. 
SATURDAY, FEBRUARY 28rs. 
NortH-East Coast lystrrution or ENGINEERS AND Suip- 


| BUILDERS.—Graduate Section’s visit to the works of the Tharsis 
Sulphur and Copper Company, Limited, Hebburn. 2.30 p.m. 


| Royat Instirurion or Great Brrratww.—2l, Albemarle- 


street, Piccadilly, London, W. 1. Lecture, *‘ The Counting of the 
Atoms, [.,” by Sir Ernest Ruthertord. 3 p.m. 


MONDAY, MARCH 2np. 


Braprorp ENGINEERING Soctety.-—Technical College, Brad 
ford. Lecture, *‘ Modern Developments in Power Generation, 
by Mr. J. Townley. 7.30 p.m. 


INsTITUTE OF Transport.—Institution of Electrical Engi 
neers, is & aes Vietoria Embankment, London, W.C. 2. 
Paper, “‘ The Manipulation of Exceptional Passenger Traftics,”’ 
by Mr. E. C. Cox. 


InstiTUTION Or Civm. ENGINEERS: NEWCASTLE-UPON 
TYNE AssociaTiIon.—Neville Hall, Neweastle-upon-Tyne. Paper, 
** Construction of the Burnhope Intake and Pipe Line, and also 
the Stanho 
by Mr. H. Robinson. 7.30 p.m. 


INsTITUTION oF ELecTRIcAL ENGrineers: WesTeRN CENTRE. 
—South Wales Institute of Engineers, Park-place, Cardiff. 
pager. “The Drive of Power Station Auxiliaries,’ by Messrs. 
L. Breach and H. Midgley. 6 p.m. 


Junior Lystrrution oF Encineers : Norta-WesTern Ssc- 
T10N.—Geographical Society’s Rooms, 16, St. Mary’s Parsonage, 
Manchester. “Power Factor Improvement,’ by Mr. G. H. 
Ayres. 7.15 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ SEc- 
TIoN.—Storey’s Gate, Westminster, London, 8.W.1. Annual 
lecture, “‘ A Visit to America,” by Mr. W. H. Patchell. 7 p.m. 


Royat Insairtvtrion or. Great Britaiw.—2l, Albemarle- 
street, Piccadilly, London, W. 1. 
5 p.m. 


5.30 p.m. 


Soctety or ENGIneErs.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, London, W. 1. Paper, ‘ Notes on 
Preparing a Tender,’ by Mr. R. J. Money. 5.30 p.m. 


TUESDAY, MARCH 3rp. 


Tower Hill, London, E. 1. 
E. W. L. Nicol. 6.30 p.m. 


INSTITUTE OF Metats: BrremMincHam Locat Sercrion.— 
Chamber of Commerce, New-street, Birmingham. Paper, ‘‘Slags 
and Fluxes: Their Composition and Uses,’ by Mr. J. H. Russell. 
7 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
-39, Elmbank-crescent, Glasgow. Paper, “‘ Steam Pipes for 
Extra High Pressure and Temperature,” by Mr. J. A. Aiton. 
7.30 p.m. 

West YorKsuiRe MeraLivreicaL Society.—George Hotel, 
Huddersfield. Diseussion, “‘ The Connection between the Micro- 
structure and the Mechanical Properties of Metals and Alloys.” 
7.30 p.m. 


Paper, ‘‘ Fuel Economy,” by Mr. 


WEDNESDAY, MARCH 4rua. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C. 2. Wireless Section meeting. 
“Current Transformer Methods of Producing Small Known 
Voltages and Currents at Radio Frequencies for Calibrating 
Purposes,”’ by Mr. D. Dye ; and “‘ The M emen t of F y 
and Allied Quantities in Wireless Telegraphy,”’ by Lieut. Colonel 
K. E. Edgworth and Lieut. G. W. N. Cobbold. 6 p.m. 


INsTITUTION OF HEATING AND VENTILATING ENGINEERS.— 
The Engineers’ Club, Coventry-street, London, W.1. Paper, 
** Water Softening in relation to Heating and Domestic’ Hot 
Water Supply,” by Mr. W. B. Lewis. 7 p.m, 


Newcomen Socrety.—Prince Henry's Room, 17, Fleet- 
street, London, E.C.4. Paper, ‘Gun Handicraft,” by Mr. 
C. E. Greener. 5.30 p.m. 





THURSDAY, MARCH 5ru, 


General meeting of members. | 


InstTiITUTE or Makine EnNotneers.—85/88, The Minories, 


Roya Agronavuticat Socrety.—7, Albemarle-street, Picca- 
dilly, London, W. 1. Paper, “Some Medical Aspecta,of Air 
Transport,” by Lieutenant-Colonél ©. B. Heald. » 5.30 p.m. 


FRIDAY, MARCH 6rn. 


INSTITUTION OF ELecrricaL ENGINERES : Nort MIDLAND 
Crentre.—Hotel Metropole, Leeds. Annual dinner, 6.30 for 
6.45 p.m. 

INsTITUTION OF MEcHANICAL ENGINEERS.—Storey’s Gate. 
Westminster, London, 8.W. 1. Informal meeting. Discussion 
on “ Pitfalls for Patentees.”” 7 p.m. 

Jountorn Instirution or Enorerrs.—39, Victoria-street, 
London, 8.W. 1. Lecturette, “How to Apply for a Job, and 


How Not to Do It,” by Mr. E. Fianders Etchells. 7.30 p.m. 
Royat Instirvtion or Great Briram.—2!, Albemarle. 
street, Piccadilly, London, W.1. Discourse, “The Rate of 


Man’s Evobution,"’ by Sir Arthur Keith. 9 p.m. 


SATURDAY, MARCH 7ra. 


INSTITUTION OF Municipal aNp County Exoinegrs.—-Town 
Hall, Ealing, London, W. 5.—Joint meeting of the Eastern and 
South Midland Districts. 2.15 p.m. 

Royat Iystirerion or Great Brriraix.—-21, Albemarie- 
street, Piccadilly, London, W.1. Lecture, “‘ The Counting of 
the Atoms—II.,” by Sir Ernest Rutherford. 3 p.m. 


MONDAY, MARCH 9ra. 


Cuapwick Pustre Lecrure.—IiInner Temple Hall, London. 
“The Necessity for Legislation with Regard to Smoke Abate- 
ment,’ by The Lord Newton. 8 p.m. 

InstrruTe oF Metars: Scotrisn Locat Secrion.-—-Inatitu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow. Paper, ‘ Electric Furnaces,’ by Mr. A. 
Glynne Lobley. 7.30 p.m. 


TUESDAY, MARCH lors, 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—37, Elmbank-crescent, Glasgow. P. . “The Manufacture 
of Brass Condenser Tubes, with some Notes on an Alternative 
Alloy,” by Messrs. G. A. Whiteman and A. Spittle. 7.30 p.m. 

INSTITUTION OF PeTROLEUM TECcHNOLOGISTS,— Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Annual general 
meeting. Address by Mr. H. Barringer, the retiring President. 





5.30 p.m. 


WEDNESDAY AND THURSUAY, MARCH IIrx anp 12x. 


INstrTruTEe OF MeTALs.—Institution of Mechanical Engineers, 
Storey’s Gate, London, 8.W.1. Annual general meeting. For 
prograrome, see page 223. 10 a.m. each day. 





| 


‘unnel, for the Durham County Water Board,” | 











LxstrITUTION oF Execrricat Enotweers.—Savoy-place, Vic- 
toria Embankment, London, W.C.2. ‘“‘ The Post Office and 





thereby 


to halance the voltages between the main segments a 





Automatic Telephones,” by Colonel T. F. Purves. 6 p.m. 


FRIDAY, MARCH 13ru. 


Ex-Baririsn Westinenouse Assoctation.—Holborn Resteu- 
rant, London, W.C. 1. Seventh annual re-union dinner. 6.45 
p-m. 

lnaviTuT2 OF Merats: Swansea Loca, Secrion.—Metal- 
lurgical Department of the University, Singleton Park, Swan- 
sea. General discussion. 7.15 p.m. 

Junior InstrrvTioN or Encineers, 39, Victoria-street, 
London, 8.W. 1. Lecturette, ‘* Notes on Methods of Producing 
Modern High-grade Machine Tools,” by Mr. A. P. Bale. 7.30 


MONDAY, MARCH lé6rs. 


INsTITUTION OF StTRvUcTURAL ENGIN £ERS.—Criterion Restau- 
rant, Piceadilly, London, W.1. Annualdinner. 7 for 7.30 p.m. 


Justorn INstrrutTion or Excineeus : Norta-Western Sec- 


| T1ION.-Geographical Society's Rooms, 16, St. Mary's aera 


Manchester. “Industrial Electric Vehicles,” by Mr. J. 
Oliver. 7.15 p.m. 

Women’s Exvecrreicat AssoctaTion.—Visit to the Osram 
Lamp Works, Hammersmith. 2.30 p.m. 

TUESDAY, MARCH I7ra. 

InstiruTE OF Marine ENoinerrs,—85/88, The Minories, 
Tower Hill, London, E.1. Paper, “‘ Motor Passenger Vessels,” 
by Mr. A.C. Hardy. 6.30 p.m. 


WEDNESDAY, MARCH 18ra. 


InsviruTe oF Merais : NortH-East Coast Looat Secrion. 
—Electrical Engineering Theatre, Armstrong College, New- 
castle-on-Tyne. Paper, “ Electric Furnaces,” lyy Mr. A. Glynne 
Lobley. 7.30 p.m. 








Tue LnstiruTion or ELecrricaL ENGINEERS: ASSOCIATE 
MEMBERSHIP EXAMINATION.—The Council of the Institution of 
Electrical Engineers has decided to accept, in lieu of Part 1. 
of the A.M.LE.E. examination, the higher grade National 
Certificate or Liploma in Electrical Engineering, provided the 
candidate satisfies the Institution in the subject of “ English 
Essay.” 

Lirt aNp Crane Makers’ AssociatTion.—A general meeting 
ot lift, hoist and crane makers will shortly be held, under the 
auspices of the Council of the recently formed Lift and Crane 
Makers’ Association. for the purpose of considering and approv 
ing rules, appointing officials and other important objects. 
All members of the trade who have not heard direct from the 
secretary nay communicate with him, care of Hawkin, Smalley 
and Co., 1, Mitre-court-buildings, Temple, E.C. 4, which is the 
address of the Association. The date, place and agenda of the 
general trade meeting will, on application to the tary, be 
communicated to those wishing to attend. 


Tue Scrence Museum.—The Board of Education has just 
issued a new catalogue, which Mr. W. H. Dickinson has com- 
piled, of the stationary engine exhibits in the Science Museum 
at South Kensington. Under the energetic management which 
now prevails, the Science Museum is one of the greatest educa- 
tional establishments in the world. People who are unac- 

uainted with it imagine that it is only of historical value, and 
that nothing which is not antique can be found within ite walls. 
That is far from the truth, for the object of the directors is to 
display the full sequence of invention from the past to the present, 
an cxdehpie’ or models of the newest products of the engineer 
and technician are to be found there. Take but a single example, 
quite at random. There is a series of sixteen different kinds of 
lock-nuts and lock-washers, including some that are less than 
five years old. The catalogue before us, like those that have 
it, is far more than a mere list of exhibits. It contains 
copious explanatory notes, prepared with great skill, and anyone 
who could pass an examination on it would have gone far to 
acquiring that fundamental knowledge of machines which is at 
the root of mechanical engineering. 











